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ABSTRACT

HEALING HANDS — SOOTHING SOUNDS
THE EFFECTS OF TACTILE AND VERBAL STIMULATION ON NICU
PATIENTS
Name: Gillotti, Catherine, Marie
University of Dayton, 1992
Advisor:

Dr. Teresa L. Thompson

The purpose of this study was to assess the
relationship between verbal and tactile stimulations from medical
and non-medical care providers to premature infants in an NICU,
and the physiological reactions of the infants to the
stimulations, as well as their recovery.

Twenty five premature

infants admitted to a neonatal intensive care unit were included
in the study.

Independent variables included the number of times

a care provider talked to or over the infant both with and
without touch; the total number of touches in an interaction; the
tactile interaction time; and the total interaction time.
Dependent variables included the heart rate and oxygen saturation
levels of the infant both before and after the interaction; total
length of stay; respiratory and feeding progress; the number of
days at each CHI and bed level (gross measure of medical

iii

severity); medication routines; and the number of diagnositc
tests.
The results of Pearson Product Moment Correlations,
regression analyses, and partial correlations indicate moderate
inverse relationships between independent variables and both
physiological and several outcome variables.

Interestingly all

of the following: the total number of days 1) hospitalized, 2) on
a ventilator, 3) at CHI4 and CHI3, 4) on antibiotics, 5) in an
open bed, 6) on medications that affected heart rate, 7) NPO, 8)
and on tube feedings decreased with an increase in most of the
touch variables.

These results are encouraging because they

further support the positive implications of tactile stimulations
for the recovery of premature infants.

These results are

provocative in that they contradict the nursing care practiced in
the NICU during the critical stages of the infants' recovery when
the stimulations had the most positive impact.
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HEALING HANDS — SOOTHING SOUNDS
THE EFFECTS OF TACTILE AND VERBAL STIMULATION ON NICU PATIENTS

CHAPTER I
INTRODUCTION

In an effort to better understand the patient-care
provider relationship, many health communication researchers
are stepping out of the university and into the clinical
setting.

As a relatively new field, it may be argued that

health communication researchers have a responsibility to
conduct field studies in order to capture the essence of the
health providers' environment and assist them in delivering
better patient care.
Since the common goal of both health professionals and
health communication scholars is the well being of the
patient, it has also been argued that there is a need for
more studies to be conducted on patient recovery outcome
variables.

Communication scholars have only conducted six

studies measuring medical outcomes and all of these have
been with adult patients (Kaplan, Greenfield, & Ware, 1989).
One neglected and specialized patient population is the
premature infant.
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Research has indicated that communication has positive
effects on the recovery of adult patients (Kaplan, et al.,
1989), it would seem logical that, even though verbal and
tactile stimulations would not have symbolic meaning for
infants, such stimulations could still positively impact
these critical patients.
Health communication scholars will be making
substantial advances as they assess the relationship of
these basic mediums of stimulation to a patient population
that is not even fully developed.

Past research has argued

that stimulation, particularly tactile, is necessary for
sustaining life.

As communication scholars it is important

for us to test these assumptions even for those not
developmentally ready for life.
There has been an overwhelming amount of research on
the importance of adult-child interactions for the
development of the infant.

For preterm infants, both the

medical staff and parents have to contend with the medical
and developmental obstacles that stand in the way of a
healthy infant.

Therefore, communication scholars can use

the neonatal intensive care units as an exploratory
environment to observe the naturally occurring interactions
between the care providers and the infants in order to
assess how verbal and tactile stimulations can impact
recovery and development.

2

Research indicates that premature infants are less
active and less responsive than full-term infants (Bakeman,
& Brown, 1980).

Knowing this, medical practitioners seek

ways to properly stimulate preterm infants.

Visual, verbal,

and tactile stimulations often times are vehicles to
communicate with all newborn infants (Tronick, Heidelise, &
Brazelton, 1977) .
For many premature infants, the parent-child
relationship cannot be developed until after the baby's
health is stabilized through medical intervention in a
neonatal intensive care unit (NICU).

"Preterm infants are

also at risk for distortions in their interpersonal
relationships" (Anderson, 1986). The neonatal nurses' role
often becomes one of a communicative surrogate for the
parents when they are not with their child.
As medical technology advances, and the survival rate
of premature infants increases, communication researchers
must also increase their understanding of the implications
of verbal and tactile stimulation and their effects on the
medical outcomes of these premature infants.

Most important

to this study was the research on the physiological effects
of communication on medical outcomes.

Past research (cited

below) has indicated that communication plays a significant
role on medical outcomes for adult patients, and the results
of this study also support the positive implications of
tactile and auditory stimulation on the recovery of
3

premature infants.
It was the objective of this research study to examine
the relationship between auditory and tactile stimulation of
premature infants from medical and non-medical care
providers, and the impact of these stimulations on the
recovery of the patient.

To begin understanding the

importance of auditory and tactile stimulation behaviors
between care providers and neonatal patients, a review of
the importance of adult-child relationships is presented.
ADULT CHILD INTERACTIONS
The importance of adult-child interactions has been
documented across many disciplines.

These interactions have

far-reaching implications for the development of all human
beings.

This section will examine the significance of the

research by documenting background information on parentchild attachment, examining the research on maternal
deprivation, and recognizing the importance of tactile and
auditory stimulation for development.
Attachment Theory
Some of the first attachment studies did not examine
human infant attachment but examined attachment associated
with maternal deprivation with rhesus monkeys.

The

significance of the parent-child relationship became the
center of psychological research during the 1950s when Harry
Harlow's attachment experiments with rhesus monkeys
delivered some interesting findings that contradicted prior
4

attachment theories.

Harlow found that attachment between

infant and mother rhesus monkeys reached deeper than just a
relationship based on fulfillment of survival needs.
Harlow (1958) placed baby rhesus monkeys in cages with
different surrogate mothers.

One was a wire replica and one

was a soft, terry cloth replica.

Both provided food, but as

Harlow found, the baby monkeys preferred the terry cloth
surrogate.
The researchers interpreted this preference as one
centered on comfort and not attachment.

Simply, the terry

cloth surrogate was more pleasing to touch.

Harlow and his

colleagues decided to add another variable to the situation
by placing toy bugs in the cages with the baby monkeys and
the surrogates.

The baby monkeys were terrified of the toys

and clung onto the terry cloth surrogate.

Once they were

with the terry cloth surrogate they calmed down due to their
sense of security (Harlow, 1958).
In a follow-up study on social deprivation, Griffin and
Harlow (1966) isolated rhesus monkeys for the first three
months of life.

After the three month isolation period, the

monkeys were removed from the isolation chambers and placed
in cages in a room that housed the control monkeys.

The

isolated monkeys now had visual and auditory interaction
with other rhesus monkeys.

After a week out of isolation,

the isolates and controls were placed in the same playroom
with each other.

The result of this social isolation and
5

subsequent social stimulation was extreme withdrawal of the
isolated monkeys.

One isolated subject died of starvation

during the experiment because it refused to eat.

Overall

the isolated subjects explored their cages less and engaged
in more self-directed orality (Griffin, & Harlow, 1966).
The extent of depression experienced by the monkeys was
greater than what Griffin and Harlow had anticipated based
on past research of rhesus monkeys isolated up to six months
(Griffin, & Harlow, 1966).

But these researchers found no

permanent intellectual or social damage from the three
months in total isolation (Griffin, & Harlow, 1966).
Harlow's studies on maternal deprivation with rhesus
monkeys provided a basis for attachment research with human
participants. After further experimentation by Harlow and
other researchers, attachment was defined as an internal
form of organization and not as a learned behavior
(Brazelton, Koslowski, & Main, 1974).

One of the early

attachment theorists, John Bowlby (1988) defines attachment
as a form of behavior where a person seeks out and maintains
close proximity to an individual who is perceived as being
better able to cope with the environment.
Bowlby (1988) contends that because attachment is "...
a fundamental form of behaviour with its own internal
motivation distinct from feeding and sex, and of no less
importance for survival, the behaviour and motivation are
accorded a theoretical status never before given them 6

though parents and clinicians alike have long been
intuitively aware of their importance” (p. 27).
Being intuitively aware and providing hard data that
supports the assumptions are not the same things.

It has

been researchers like Harlow, Bowlby and Ainsworth who have
provided the data to support attachment theory and its
importance for development.
Bowlby (1988) states that attachment behavior lasts
throughout a person's lifetime, but is most obvious in early
childhood and in times of emergency.

He continues by

drawing an important distinction between attachment and
attachment behavior.

According to Bowlby (1988), to be

attached, a child will be strongly inclined to seek out and
remain in close proximity to his/her attachment figure.
This behavior is almost never affected by the situation and
only changes slowly over time.

In contrast, attachment

behavior can constitute varying forms of behavior that
someone can engage in occasionally to acquire close
proximity to someone else (Bowlby, 1988).
What Bowlby and others have developed is a model that
represents the self in relation to an attachment figure,
usually the individual's mother, and which helps explain
other phenomena associated with individual behavior such as
separation anxiety, mourning, and defensive processes
(Bowlby, 1988).
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Bowlby's research attempted to examine how early
childhood trauma affected future development.

He states

that negative experiences often lead to more negative
experiences.
As an example of this vicious circle, Bowlby (1988)
discusses how a person who was insecurely attached as a
child will often times seek attachment of his/her own child,
thus depriving his/her child of an attachment figure.
Another prominent attachment theorist, Mary Ainsworth,
explains Bowlby's perspective on attachment theory in great
detail.

Ainsworth developed the strange situation procedure

used in research to study mother-infant dyads and attachment
behavior.

She reiterates Bowlby's definition of attachment

by stating that attachment is part of a behavioral system
and not a learned behavior (Ainsworth, 1978).
Ainsworth outlines the attachment stages of motherinfant attachment adapted from Bowlby's original stages.
The stages are

virtually the same with the exception of

titles (Ainsworth, 1978).

The stages include:

1) the

initial preattachment phase, 2) the phase of attachment-inthe making, 3) the phase of clear-cut attachment, and 4) the
phase of goal-corrected partnership (Ainsworth, 1978).
The first stage (the initial preattachment phase)
starts at birth and can last for weeks.

The infant is not

able to distinguish individuals, which means that he/she
responds similarly to all care givers (Ainsworth, 1978).
8

The second stage (the phase of attachment-in-the making) is
characterized by the infant's ability to distinguish
familiar people from unfamiliar individuals.

The infant's

inventory of attachment behavior grows during this stage
(Ainsworth, 1978).

Stage three (the phase of clear-cut

attachment) is where Ainsworth claims actual attachment
begins.

The child acquires language capabilities and is

able to actively seek close proximity to his/her attachment
figure (Ainsworth, 1978).

According to Ainsworth (1978),

stage three lasts through the first two to three years of
life.
The final stage (the phase of goal-corrected
partnership) is characterized by the child being able to see
the world from his/her mother's point of view (Ainsworth,
1978).

Ainsworth cautions that this is a gradual process

and that the mother-infant relationship becomes a more
complex relationship described as a partnership of child
attachment behavior and reciprocal maternal behavior
(Ainsworth, 1978).
Ainsworth re-emphasizes the longevity of attachment and
its lifelong impact.
Attachment to parent figures may become attenuated as
adulthood approaches and may become supplemented and to
some extent supplanted by other attachments; but few if
any adults cease to be influenced by their early
attachments, or indeed cease at some level of awareness
to be attached to their attachment figures (Ainsworth,
1978, p. 28).
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Other researchers have substantiated the interactional
influence and reciprocal nature of the parent-child
relationship that Ainsworth discusses.

Osofsky and Danzger

(1974) studied the relationships of 51 mothers and their
newborns.

They found that a correlation exists between the

sensitivity of the mothers toward their infants and the
visual, auditory, and tactile behaviors of the infant.
"Mothers and infants1 behaviors are related to each other in
frequently logical ways.

The attentive, sensitive mother

tends to have a responsive baby, or the responsive baby
tends to pull attentive, sensitive behaviors from the
mother" (Osofsky & Danzger, 1974, p. 128).
Bell (1971), Tronick, Als, & Brazelton (1977), and
Jones and Lenz (1986) also studied a mutuality effect
between mothers and their infants.

They found cyclic

patterns of behavior within the mother-infant dyad, which
demonstrates the ability of both the mother and the infant
to stimulate each other (Bell, 1971; Tronick et al., 1977;
Jones & Lenz, 1986).
Although Bowlby and other early attachment theorists
stressed the importance of the mother as an attachment
figure, research also has documented the importance of the
father's role in the development of the infant.

Jones and

Thomas (1989) found a high level of verbal and nonverbal
interaction between fathers and their newborn infants during
the first three postnatal days.
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Palkovitz (1985) found a positive correlation between
the time fathers spent in the hospital with their newborn
infants and the amount of extended contact after the infant
was home.

"Specifically, fathers, who spent more time with

their infants in the hospital demonstrated greater overall
involvement and more social play when observed at home alone
with their babies (Palkovitz, 1985, p. 401).
There is substantial evidence to believe that the
attachment bond between parents and their infants is
extensive and complex.

It is also apparent that these bonds

begin early in infancy and last a lifetime.

This attachment

bond influences the development of an individual in many
ways.

And this background information provides the basis

for understanding the impact of adult-child relationships on
development, especially in times of maternal, social, and
emotional deprivation.
Maternal Deprivation
There are many debated definitions of maternal
deprivation, child maltreatment, and child neglect.

The

issue at hand is not what constitutes the legal, social, and
personal definitions of childhood maltreatment, neglect, or
maternal deprivation.

The issue at hand is the fact that no

matter what definition is used, the infant has experienced a
lack of parental stimulation, or received inappropriate
forms of stimulation that can affect the infant's
development.
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In 1961 Yarrow completed a literature review on
maternal deprivation.

Yarrow noted that maternal

deprivation has never been studied under pure conditions
because it is often related to other traumatic experiences,
such as the death of a parent, hospitalization, or parental
rejection.
In attempting to conceptually define maternal
deprivation, he simplistically states that the mother is a
source of sensory stimulation who uses tactile, auditory,
and visual mediums of stimulation and who mediates
environmental stimuli by introducing such stimuli and
controlling the intensity of exposure to the stimuli
(Yarrow, 1961) .
Yarrow (1961) noted the consistency of findings on the
short-term reactions of children to maternal deprivation.
He found that the literature demonstrates a consistent
pattern of child behavior that begins with very emotional
reactions to the separation, such as crying and reaching out
for adults.

These behaviors are then followed by rejection

of adults and then ending with withdrawal and decreases in
activity (Yarrow, 1961).
Yarrow (1961) concluded that inconsistent and
inappropriate patterns of maternal care in early life result
in future intellectual and personal disturbances.

For

instance, Yarrow found evidence in the past research that
institutional care characterized by sensory deprivation
12

before children are one year old and continued for some
period of time will result in intellectual retardation
(Yarrow, 1961) .
Skuse (1984) accentuated the importance of intellectual
development by stating that, even though it is difficult to
examine the individual effects of psychological variables
because they interact with each, it is the cognitive
abilities that underscore all other forms of behavioral
development.
At the time of Yarrow's review, very few follow-up
studies had been done to assess the long-term effects of
maternal deprivation.

Yarrow urged the reader to be

cautious in interpreting of the conclusions in relation to
long-term effects of institutional care and maternal
separation because the varying care-giving practices
complicate the findings (Yarrow, 1961).
But Yarrow (1961) does draw attention to the fact that
there is a general consensus within the literature that
maternal separation before the child is five years old is
almost always damaging despite the lack of consensus of what
age is considered the most critical for the child to
experience maternal deprivation.
Maas (1963) echoed Yarrow's conclusions about the lack
and tenuous nature of the conclusions drawn from the very
few maternal deprivation studies involving examination of
long-term developmental effects.
13

Skuse (1984) also advised against accepting conclusions
of irreversible long-term effects of maternal and social
deprivation.

While Skuse (1984) unequivocally revealed the

short-term detrimental effects of maternal and social
deprivation, he argued that, once the children whose cases
he reviewed were placed in stimulating environments, their
developmental gains offer evidence to support the idea that
intellectual, language, and social deficits can be overcome
in time.

He argued that the damage of early deprivation is

not irreversible once children are placed in a stimulating
environment where they are able to express and form
emotional ties with others (Skuse, 1984).
But regardless of their improvement, when the children
were first found after lengthy deprivation periods, they
exhibited extreme cognitive, language, emotional, and
perceptuomotor retardation.

They were also characterized by

apathy, withdrawal and a lack of attachment (Skuse, 1984).
Maas (1963) retrospectively studied the effects of
maternal separation on 20 individuals who had been placed in
war time nurseries in London during World War II.

After

extensive locating procedures and consent proceedings, Maas
compiled data on 20 individual participants from three
different war time nurseries.

Although the nurseries varied

in child-care practices, none of the 20 individuals
exhibited any long-term detrimental developmental effects.
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Maas (1963) did find that those individuals placed in
the residential nurseries during the first year of life
suffered adjustment problems during young adulthood, but the
separation did not leave any permanent emotional or
intellectual damage.

It must be noted that these children

were not completely separated from their families and
returned home to their families after the war.

If parents

were able, they did visit their children periodically (Maas,
1963).
The same year that Maas published his findings, Yarrow
(1963) published an analysis of Maas' study.

Yarrow (1963)

began his analysis by distinguishing between five different
types of maternal separation.
These include:
1.
2.
3.
4.
5.

A single brief separation with reunion,
Repeated small doses of separation with consistent
reunion,
A single prolonged separation with reunion after a
long time interval,
A single separation without reunion with the
mother,
Cumulative separations with repeated changes of
mother figures, such as occur in some foster-care
situations (Yarrow, 1963, p. 73).

Yarrow (1963) pointed out that Maas' study examined
separation as defined by the third category.

He also

discussed the finding that infants placed in the residential
nurseries before one year of age experienced more personal
and social disturbances during their young adulthood.
Yarrow (1963) offered the following interpretation: these
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infants remained in the residential nurseries during the
critical mother-infant relational developmental period and
this is why this group experienced difficulties during their
young adulthood.

"At this critical period, these infants

were deprived of the learning conditions necessary for the
development of significant interpersonal relationships"
(Yarrow, 1963, p. 75).
Yarrow (1963) also argued that, even though infants
placed in the residential nurseries suffered more distortion
in their interpersonal development, they did not suffer
long-term personality damage.

According to Yarrow (1963),

many institutions do not clearly define responsibilities to
staff members, which can cause communication breakdowns,
confusion, tension, and misunderstandings that can be
conveyed to the children, only adding to their confusion in
this unpredictable environment.
Yarrow (1961) also noted that conceptually
understanding the notion of deprivation is vital to
understanding the effects of institutionalization.
The major characteristics associated with institutional
care are: general intellectual retardation,
retardation in language functions, and social and
'personality' disturbances, chiefly disturbances
centering around the capacity to establish and maintain
close personal relationships (Yarrow, 1961, p. 464) .
Besides being institutionalized, other early childhood
experiences can affect an individual's interpersonal
behaviors.

Neglect appears to be another condition that
16

affects the social development of children.

Hecht, Foster,

Dunn, Williams, Anderson, & Pulbratek (1986) examined the
effects of abuse and neglect on interpersonal and nonverbal
communication.

The researchers found that abusive parents

tend to encourage their children to comply with sexual and
cultural stereotypes in relation to passive involvement
(Hecht, et al., 1986).

Even though they found that

neglected children are able to engage in prelinguistic
communicative behavior, they urge future researchers to
examine how neglected children use these communicative
behaviors (Hecht et al., 1986).
In extending this line of research, Monfries and Kafer
(1987), found neglected children engage in fewer
interactions for fear of failure.

Monfries and Kafer (1987)

investigated why children are neglected or rejected by their
peers.

The results indicate that neglected and rejected

children (experimental age mean = 5.6 years old; control age
mean = 9.4 years old) are less competent at encoding and
decoding verbal and nonverbal messages of their peers
(Monfries & Kafer, 1987).

According to the researchers,

these children have the skills, but avoid participating in
social interactions, which only confounds the problem.

The

researchers suggest the implementation of social skills
training programs for rejected children, and the creation of
a secure environment for neglected children to practice
their already acquired but latent skills (Monfries & Kafer,
17

1987).
Other researchers also have confirmed the detrimental
effects of neglect.

Hughes and Di Brezzo (1987) examined

212 mothers of children ages two through 12 years old.

The

mothers responded to a list of questions about their
children.

Children designated as maltreated were reported

by their mothers as having language delays, learning
difficulties, and poor coordination (Hughes & Di Brezzo,
1987) .
Hopkins (1987) presented three case studies of children
(ages 4 to 16 years old) who exhibited avoidant behaviors
due to a lack of maternal touch during their infancy.

In

all three cases, the children appeared independent and
associated themselves with images of contamination, such as
leprosy and other skin diseases (Hopkins, 1987).

Hopkins

(1987) explains that avoidant children feel that they are
contaminating, and the origins of these feelings stem from
their parents' treatment of them during their early infancy.
In assessing 70 maltreated children (ages 5-11 years
old) in a day-camp setting, Kaufman and Cicchetti (1989),
found that maltreated children scored lower than the control
groups on self-esteem and prosocial behavior scales, and
higher on withdrawn behavior scales filled out by the camp
counselors.
Carlson, Cicchetti, Barnett, and Braunwald (1989) found
maltreated infants (12 months old) to be insecurely attached
18

to their care providers and to show patterns of
disorganized-disoriented attachment.

The

disorganized/disoriented pattern of attachment is
characterized by a combination of other attachment patterns
The child seeks proximity and then immediately avoids the
attachment figure (Carlson, et al., 1989).

There were 22

mother-infant dyads in the experimental condition and 21
mother-infant dyads in the control group (Carlson, et al.,
1989) .
Schaffer (1966) found activity levels to be related to
the developmental quotients of infants.

In an experimental

study, Schaffer (1966) examined 22 hospitalized infants no
older than 30 weeks and measured the rise in their
developmental quotients after discharge from the hospital.
The control group consisted of infants of comparable age
raised at home.

The Cattell Intelligence Test was

administered to each infant a few days prior to discharge
and then within 18 days of being home.

Also prior to

discharge, the infants were rated as either hypoactive,
subdued, moderate mobility, average mobility, considerable
activity, restless, or hyperactive.

The results indicate

that the effects of stimulation deprivation may be due more
to the constitutional makeup of the individual than to
factors such as the age at the time of deprivation, the age
when returned home from the deprivation, and the length of
the deprivation period (Schaffer, 1966).
19

Schaffer (1966) found that the hospitalized infants
scored much lower on their developmental quotient scores
during their hospitalization than the control group, but
improved significantly once the infants were discharged and
at home.
Schaffer (1966) concluded by saying that deprivation is
a relative term and is contingent upon the amount of
stimulation the infant is able to provide to him- or herself
through motor activity.

He called for future research to

further examine the constitutional factors and their effects
on reactions to deprivation.
Finally, Bing (1963) found that the key element to the
development of an individual's verbal capability is closely
tied to adult-child relationships, and that the individual's
capabilities are enhanced by high degrees of mother-infant
interaction.
The themes that emerge repeatedly from the review of
these deprivation studies are that maternal and social
deprivation have short-term negative developmental effects,
the long-term effects of deprivation are tenuous but more
studies should be completed, and that the early parent-child
relationship fosters physical, emotional, and social
development by creating a secure environment for the infant
to develop and test interpersonal communicative skills.
What is also important to the quality of parent-child
attachment and early interactions are tactile and auditory
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stimulations, which provide parents a communicative medium
to development a secure attachment bond with their infant.
Tactile and Auditory Stimulation
Montagu (1971) defined growth as an "increase in
dimension" and development as an "increase in complexity"
(p. 186).

Montagu (1971) argued that tactile stimulation is

a basic need of all human beings, and when it ceases the
individual dies.

Like many researchers who study maternal

deprivation, Montagu agreed that there are crucial periods
in life where stimulation is critical for development.
To demonstrate his point, Montagu (1971) stated that
the development of an infant's nervous system is contingent
upon the kind of tactual stimulation the infant receives.
Since the skin is the primary sense organ of the infant,
stimulation is experienced through tactual contact (Montagu,
1971) .
Montagu (1971) also suggested that early tactile
experiences are critical to emotional and mental growth.

He

suggested that deprivation of physical contact in infancy
can lead to future developmental and behavioral problems
(Montagu, 1971).

He asserted that tactile stimulation is a

basic need that is essential for sustaining life (Montagu,
1971).
As with attachment theory, some tactual stimulation
experiments with newborns were first conducted with
laboratory animals.

Schanberg & Field (1987) found growth
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hormones and protein synthesis repressed when lab rat pups
were subjected to maternal deprivation.

When the maternally

deprived rat pups were exposed to tactual stimulation (brush
stroking) which imitated the licking of a mother rat, growth
hormone levels returned to normal (Schanberg & Field, 1987).
Researchers have taken steps further by examining
mechanical tactile and auditory stimulation and their
effects on development.

For instance, Barnard and Bee

(1983) conducted a study to assess the impact of kinesthetic
and auditory stimulation on development of preterm infants
(gestational age < 35 weeks).
treatment groups.

The study included three

The first treatment group consisted of 26

infants placed in a rocker bed with a recording of a
heartbeat for 15 minutes of rocking and heartbeat
stimulation each hour.

The second treatment group consisted

of 23 infants placed in the same rocker bed that could be
activated by the infant's own movement.

The third treatment

group consisted of 10 infants placed in the rocker bed that
was activated after 90 seconds of inactivity and remained on
for 15 minutes (Barnard & Bee, 1983).

The results indicate

that the participants in all three treatment groups exceeded
the control group on measures of cognitive development as
measured by the Bayley Scales of Infant Development (Barnard
& Bee, 1983).
Research added another dimension to the findings by not
only studying the developmental effects of mechanical
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tactile and auditory stimulation but also tactile and
auditory stimulation from other human beings.

Anisfeld,

Casper, Nozyce, and Cunningham (1990) found a causal
relationship between increased infant carrying and secure
attachment between mothers and their infants.

The

experimental treatment involved having the treatment group
(N=23) use soft baby carriers and the control group (N=26)
use infant seats.

The increased physical contact between

mothers and infants in the treatment group promoted a more
secure attachment relationship as measured through the
Ainsworth Strange Situation procedure (Anisfeld et al.,
1990).
Keller and Scholmerich (1987) conducted a study on
infant vocalizations and subsequent parental reactions.
They discovered that certain types of infant vocalizations
were expressive of behavioral states.

In an attempt to

change the infant's state, parents engaged in more tactile
and vestibular behavior (Keller & Scholmerich, 1987).
Relevant to this research are studies completed
examining the effects of tactile stimulation on premature
newborns.

Not only did Schanberg & Field (1987) conduct

research with lab animals, but they also conducted research
with premature newborn infants.

These researchers asserted

that understanding the hormonal effects of maternal
deprivation on rat pups will lead to a better understanding
of the conditions of non-organic failure to thrive and
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psychosocial dwarfism in human beings (Schanberg & Field,
1987).
Schanberg & Field (1987) selected 20 preterm, low birth
weight infants to study the growth and behavioral progress
of these neonates after experiencing extra
tactile/kinesthetic stimulation.

The treatment entailed

three 15 minute periods of extra tactile/kinesthetic
stimulation for three consecutive hours a day for 10
consecutive days.

The extra tactile/kinesthetic stimulation

included gently stroking the infant's head, face, neck,
shoulders, back, legs, and arms, and fixing the infants
limbs in a supine position.

Outcome variables assessed

included weight gain, scores on the Brazelton Neonatal
Behavior Assessment Scale, and sleep-wake behavior
observations (Schanberg & Field, 1987).
The results revealed that stimulated infants averaged
47 percent more weight gain than the control group, the
stimulated infants spent more time awake, showed greater
maturity in habits, orientation, state behaviors and motor
activity, and the stimulated infants were discharged six
days earlier than the control group (Schanberg & Field,
1987).
These results show significant evidence of the positive
effects of tactual stimulation on premature infants.

The

outcome variables studied by Schanberg and Field (1987) are
similar to those for the study herein, but the difference
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lies in the nature of the study.

Schanberg and Field (1987)

conducted a field experiment; however, this study was a
field study which revealed the effects of both tactual and
auditory stimulation as they occur naturally in the NICU.
The outcome variables examined for this study were also
different in that they incorporated physiological measures
as immediate responses of the effects of stimulation, and
intermediate measures of recovery.
Other researchers have supported the importance of
studying tactile interactions with premature newborns.

What

must be remembered is that tactile interactions are not the
same for preterm infants as they are for full-term.

"The

total care-giving time of the preterm infant, defined as any
tactile contact through holding, feeding, diapering, or
technical intervention, is one-third less perday in the NICU
than the time given the full-term baby cared for in the
home" (Barnard, 1981, in Anderson, 1986, p. 21).

Anderson

asserted that the tactile interactions the infants receive
in the NICU are sometimes inconsistent and painful (1986).
The infants also are limited in their tactile
interactions when restraints are used.

The restraints

prohibit hand-to-mouth activity, which is a common way
infants comfort themselves (Anderson, 1986).

The reasons

underlying the differences in nonverbal behavior of infants
in intensive care units lie partially in their medical and
developmental states and partially in the environment in the
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NICU itself.
Leib, Benfield, & Guidubaldi (1980) introduced 28
premature infants to a "multimodal sensory" program, which
included tactile and auditory stimulation to test the
hypothesis that early intervention enhances development for
premature infants.

The results indicate a higher quality of

development, and a higher utilization of calories for those
infants exposed to the stimulation program (Leib et al.,
1980).
It is evident that adult-child interactions, especially
parent-infant interactions, have a significant impact on the
physical and cognitive development of the infant.

It is

also apparent that tactile and auditory stimulations are an
effective means to establish that relationship.

As

indicated in many of the cited maternal deprivation studies,
the lack of touch during infancy can cause serious physical
and psychological damage to the child.

Establishing verbal

and tactile contact is imperative for the development of all
children.
Along with tactile stimulation, parents and care
providers rely on auditory stimulation to interact with the
infant.

Cooper and Aslin (1990) studied 12 one-month old

and 16 two-day-old infants and their preference for adultdirected speech or infant-directed speech.

The results

indicate that both groups preferred infant-directed speech
over adult-directed speech as measured by the duration of
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looks at a fixed visual stimulus.

The authors suggested

that the interpretation of these results should lead readers
to the conclusion that preference for exaggerated speech
features are present at birth and are not contingent on the
environment (Cooper & Aslin, 1990).
Werker and McLeod (1989) confirmed Cooper and Aslin's
(1990) results of infants preferring infant-directed speech
over adult-directed speech as evidenced in longer attention
spans and affective displays.

Werker and McLeod (1989)

studied infants aged four to five months and seven to nine
months old.

The results indicate both age groups show

greater attention and affective responses to infant-directed
speech from both male and female speakers.

The authors

suggested that the findings indicate that using infantdirected speech may enhance adult-infant relationships.
Fernald (1989) found adults were able to understand the
communicative intent of infant-directed speech over adultdirected speech when the content of the messages were
scrambled.

The author concluded that prosodic features of

the infant-directed speech are potentially meaningful for
preverbal infants (Fernald, 1989).
Seemingly contradictory to the above studies, Rheingold
and Adams (1980) examined how adults speak to newborn
infants.

They found the hospital staff to speak extensively

to the infants about the care taking procedures they were
engaging in, as well as instructions on how the infants
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should behave in the future.

The speech was not

characterized as baby talk, and as the authors conclude,
this will help infants initiate the beginning of social
behavior (Rheingold & Adams, 1980).

Considering these

results in relation to the above cited studies, it appears
infant-directed speech, regardless of whether the speech is
baby talk or adult talk, is important to language and social
development.

For this reason, it was important for the

study herein to examine infant-directed speech and its
effects on recovery.
Katz (1971) studied the relationship between premature
infants' responses to auditory stimulations (mothers' voice)
and development.

The results indicate that those infants

exposed to the auditory stimulation achieved both motor and
tactile adaptability quicker than the control group (Katz,
1971).
In a similar study, Segall (1972) studied 60 premature
infants' responses to auditory stimulation (mother's tape
recorded voice).

The results indicate that those infants

exposed to the planned sensory stimulation had improved
development, as well as increased ability to adapt to
stimuli (Segall, 1972).
In reviewing the important themes that emerge in this
arena of research, it is apparent that tactile and auditory
stimulation play a major role in the social and cognitive
development of all newborns.

It is important to recognize
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the research that has been completed with premature infants
and developmental outcomes.

Though the past research has

substantiated the importance of examining the combination of
tactile and auditory stimulation for the development of the
infant, the researchers have yet to identify all of the
relevant factors together.

Researchers have failed to

examine the combination of attachment variables, tactile and
auditory stimulation, and short-, and intermediate recovery
measures.

The research has substantiated the significance

of forming attachment ties with infants through auditory and
tactile stimulations, but questions still remain about how
these variables interact with one another in molding the
cognitive, emotional, and social behaviors of premature
infants.
DEVELOPMENTAL CONSEQUENCES OF PREMATURITY
Past research has confirmed physical and developmental
differences between premature infants and healthy, full-term
infants.

Crnic, Ragozin, Greenbert, Robinson, & Basham

(1983), conducted a longitudinal study of mothers and their
infants, including full-term and premature infants.

The

researchers found that prematurity had a negative effect on
the responsiveness of the infant.

They found the infants to

be less responsive and to engage in less mutual gaze (Crnic
et al., 1983).

These researchers also found that the

preterm infants vocalized less than the full-term infants,
and performed less well on vocal elicitation episodes for
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early language expression (Crnic et al., 1983).
Other researchers have confirmed differences between
premature infants and their healthy counterparts not only on
a developmental but also on a relational level.

For

instance, research has indicated that hospitalization has a
significant effect on the parent-child relationship.

"In a

comparative study of mothers of preterm illnesses, mothers
of long-term illness babies showed a uniformly low rate of
interaction with their babies.

This finding suggests that a

prolonged recovery period has a powerful effect on early
mother-infant interaction" (Minde, et al., 1983, in
Anderson, 1986, p. 21).
Alfasi, Brake, Fifer, Fleischman, & Hofer (1985)
conducted a study to research the patterns of interaction
between mothers of preterm and full-term infants.

They

found significant differences between the preterm motherinfant dyads and the full-term mother-infant dyads.
Preterm infants and their mothers scored significantly
lower on the Nursing Child Assessment of Feeding Scale
filled out by trained coders after observing the motherinfant dyads during feeding episodes (Alfasi et al., 1985).
The results indicate that the differences between the two
groups of mothers centered on the sensitivity of the mothers
to their infants' cues.

The premature infants scored lower

in the areas of parent responsiveness and 'clarity of cues'
of their behavioral states (Alfasi et al., 1985).
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Wyly and Allen (1990) discussed the difficulties that
many premature infants and their families experience.
The infant must adjust to a strange and invasive
environment, while the parents cope with feelings of grief,
guilt, and loss over the premature birth (Wyly & Allen,
1990).
These researchers noted that many parents have trouble
interacting with their newborn infant due to the appearance
of the child, the lack of privacy in the intensive care
unit, the condition of the infant, and the sometimes laggard
responses of the infant (Wyly & Allen, 1990).

All of these

factors can lead to a very slow attachment process between
the infant and the parents.
"The preterm infant develops affectional ties with
caregivers using the same mechanisms as term infants;
however, the process may be much slower and difficult to
recognize because of the infant's immaturity and medical
state" (Wyly & Allen, 1990, p. 17).
Since the attachment cues of the preterm infants are
not easily recognized, and there is lack of social
interaction between care providers and the infants, Wyly and
Allen advise NICU staffs to aid parents in recognizing their
infant's cues in order to assist the parents in the bonding
process (1990).
The reasons for the slow attachment process also
include the immaturity of the infant's nervous system, which
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means that normal socially interactive behaviors such as
mutual gaze, smiling, and cuddling are not easily observed
(Wyly & Allen, 1990).

This can be frustrating for the

parents.
Recent research has not only documented the differences
between preterm and full-term infants, but among preterm
infants themselves.

Oehler, Eckerman, and Wilson (1988)

examined the behavioral responses of very low birth weight
(VLBW = < 1500 gms) infants to speech and touch.

The VLBW

infants were then classified into low risk and high risk
infant groups based on daily head circumference
measurements.

The researchers followed the infants for a

five month period.

They found a difference between the two

groups in their behavioral responses to speech, touch, and
speech and touch (Oehler et al., 1988).
These researchers call for more research to find out what is
appropriate stimulation for very low birth weight premature
infants.
Oehler et al. (1988) limited their study to the
behavioral responses of the infants to stimulation.

Because

a difference exists between infants in the same weight
category, but with different levels of medical severity,
these results raise questions as to whether differences will
occur not only at a behavioral level, but also at a
physiological level.
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As new evidence surfaces about the affects of
prematurity and hospitalization on the social responses of
these infants, it is apparent that the nurse's role becomes
one of a medical and communicative care provider for the
infant as he/she progresses through the early stages of
development.

Thus, it is important to examine the tactile

and auditory interactions between the nurses and the
patients during this crucial stage of development.
Although the neonatal care providers provide sensory
stimulation to their patients, there remains a lack of
"social" interaction between care providers and neonatal
patients, which may be a significant problem for the
development of the infant.

But these adult care providers

can positively influence the relational and medical outcomes
of these special patients through tactile and auditory
stimulation.

Past research has documented the immediacy of

physiological responses to verbal and tactile stimulation.
Based on the research cited below, the study herein, used
physiological parameters as measures of infants' responses
to verbal and tactile stimulation.
PHYSIOLOGICAL EFFECTS OF COMMUNICATION
Research has documented the immediacy of physiological
responses to verbal and tactile stimulation.

Motley,

Camden, & Baars (1982) used galvanic skin resistance (GSR)
responses as an immediate physiological measure of
participants' responses to avoiding potentially taboo words.
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The researchers found that there is a mental editing
function that aids humans in avoiding slips of the tongue.
When participants edited taboo responses, physiologically,
their GSR readings increased as a result of almost
committing a socially unacceptable slip of the tongue
(Motley et al., 1982).
Physiological responses also have been examined during
social interactions.

For instance, Jones and Thomas (1989)

monitored the blood pressure levels and the heart rates of
new fathers during interactions with their newborn infants.
Studying 148 fathers, the researchers found that fathers who
talked more to their infants had a lower blood pressure
level and a higher heart rate than those fathers who talked
less to their infants (Jones & Thomas, 1989).

The

researchers also found that infant crying was stressful for
the fathers, as indicated by a rise in blood pressure
levels, and that cardiovascular changes were related to
changes in the infants' states (Jones & Thomas, 1989).
Investigators also have examined the physiological
effects of stimulation of infants in special care units.
Research indicates that handling the infant during routine
procedures, such as heel-sticks, diaper changes, intubation
and repositioning have resulted in increased heart rate and
decreased oxygenation (Long, Alistair, Philip, & Lucey,
1980, in Wyly & Allen, 1990).
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Gottfried, Wallace-Lande, Sherman-Brown, King, & Coen
(1981) cited research on the monitoring of transcutaneous
oxygen levels during tactile stimulations.

It was found

that the handling of infants for medical or nursing
procedures may lead to transient hypoxemia, or rather low
oxygenation of the arterial blood (Long, Philip, & Lucey,
1978, in Gottfried et al., 1981).
A common element in many studies utilizing
physiological measures has been the study of pain.

Many

pain researchers have examined such physiological effects as
heart rate, blood pressure, respiratory rate, hormonal and
metabolic changes in response to noxious stimuli (Franck,
1989) .

Franck (1989) contended that physiological

boundaries are reasonable indications of pain and provide
useful information when looking at pain in neonates.
There has been debate on whether neonates are even
capable of feeling pain, since the experience of pain is
attached to an emotional phenomenon (Anand & Hickey, 1987).
Anand and Hickey (1987), examined the anatomical and
functional, neurochemical, physiological, and behavioral
changes and perceptions of pain in neonates.

The

researchers noted that the pain pathways to the brain are
developed by 30 weeks gestation (Anand & Hickey, 1987).

And

these investigators attempted to dispel the myths concerning
infant perceptions of pain.
Lack of myelination has been proposed as an index of
the lack of maturity in the neonatal nervous system and
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is used frequently to support the argument that
premature or full-term neonates are not capable of pain
perception. However, even in the peripheral nerves of
adults, nociceptive impulses are carried through
unmyelinated (C-polymodal) and thinly myelinated (Adelta) fibers (Anand & Hickey, 1987, p. 1322).
Anand and Hickey (1987) have broken down the pain myth
barriers by providing physiological evidence that neonates
do indeed experience pain.

In discussing physiological

measures of emotional states of infants, Anand and Hickey
(1987) discuss heart rate, blood pressure levels and palmar
sweating as indicators of emotional states.
"Physiologic responses to painful stimuli have been
well documented in neonates of various gestational ages and
are reflected in hormonal, metabolic, and cardiorespiratory
changes similar to but greater than those observed in adult
subjects" (Anand & Hickey, 1987, p. 1326).
The focus of pain in neonates and subsequent
physiological responses is crucial when considering the
fragile state of a premature infant and the effects noxious
stimulation could have on the infant's medical well being as
measured through immediate responses such as heart rate and
blood oxygenation levels.
Research has also documented physiological responses
during positive interaction.

From a medical standpoint,

there is a strong correlation between communication and
positive medical outcomes.

For instance, Egbert, Battit,

Welch, & Bartlett (1964) found communication to be a
significant variable in assisting patients in overcoming
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post-operative pain, lowering the doses of licit drugs, and
enabling early discharge.

Patients who receive

encouragement prior to, as well as after, surgery request
fewer milligrams of drugs and are discharged a few days
earlier than the control groups (Egbert et al., 1964).
Past research has documented the importance of
physiological parameters as indications of immediate
responses to communication.

Since physiological parameters

are good indications of the effects of communication for
adults, it is likely that they can be considered reasonable
measures of the effects of auditory and tactile stimulation
for premature infants.

They also provide some indication of

the medical condition of the patient in response to
communicative interactions.
COMMUNICATION AND MEDICAL OUTCOMES
•'Pressured to see more patients and reduce the costs
per patient, doctors may be spending less time counseling,
educating, and negotiating with patients... Does the manner
in which health care services are delivered have any
recognizable, meaningful impact on patients' health
outcomes?" (Kaplan, Greenfield, & Ware, 1989, p. 228).
Kaplan et al. point out a very important question in health
communication research.

The relevance issue has to be

addressed in any research endeavor.

And health

communication research is just now addressing what Kaplan et
al. (1989) frame as the ultimate question by researching
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variables that have an impact on the patient's health
status.

Researchers are now addressing the important

question about the relationship between communication and
medical outcomes, especially for adult patients.

For

instance, Dangott, Thorton, & Page (1978) report health
professionals lack the communicative skills it takes to
provide a positive model for communicating about pain.
King (1990) states that communication is a valued skill in
non-pharmacological pain management because it helps reduce
the anxiety associated with anticipated pain.
Kaplan, Green, and Ware (1989) reviewed the literature
on the effects of communication on medical outcomes and
found only six studies that related physician-patient
communication to medical outcomes.
Orth, Stiles, Scherwitz, Hennrikus, and Vallbona
(1987), reviewed by Kaplan et al. (1989), conducted one of
the six research studies that examined the relationship
between communication and medical outcomes.

Orth et al.

(1987) found that allowing patients to express themselves
freely during office visits resulted in improvements of
follow-up blood pressure levels.
Starfield, Wray, Hess, Gross, Birk, and D'Lugoff (1981)
found that medical practitioners reported a greater number
of improvements for patients whose problems were designated
by both the practitioner and the patients as needing follow
up than for patients whom the practitioners alone had
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designated as needing follow-up.

This suggests that verbal

agreement between practitioner and patient can lead to
greater expectations of medical improvement.

Based on the

past research, it is suggested that some physiological
measures are important indications of the effects of
communication on medical outcomes.

But more research needs

to be conducted to determine the importance of auditory and
tactile stimulation on medical outcomes for premature
infants, who must rely on the nurses' ability to interpret
their behavioral cues in understanding their condition as
they strive to overcome the medical and developmental
obstacles of prematurity.
Since some of the above cited research on stimulation
of preterm infants indicates stress for the infant during
medical procedures, it is imperative that studies be
conducted to provide an understanding of how physical
stimulations affect the physiological responses of the
infants during times of both noxious and positive
stimulation.
The past research, while informative, has been limited
because no research has yet to document the effects of
tactile and auditory stimulation on both physiological and
intermediate medical outcomes of premature infants.

But in

order to fully understand the relationship between
communication and physiological effects of preterm infants,
one must understand the environment of the neonatal
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intensive care unit.
ENVIRONMENTAL EFFECTS IN NEONATAL INTENSIVE CARE UNITS
Recognizing the abundance of research on parent-child
interactions, Falender and Mehrabian (1978) note that the
settings of parent-child interactions have received little
attention, especially the hospital setting.

The researchers

assert that mother-infant dyads behave differently in
different settings

(Falender & Mehrabian, 1978).

This

study indicates a need for future research of parent-child
interactions in different environments, other than the home
or laboratory, to better understand the behavior of both the
parent and the infant.

Acknowledging this gap in the

research is crucial when considering the effects of
interactions in neonatal intensive care units.
At one point in time, there was speculation that
patients in neonatal intensive care units were not
stimulated enough.

The infants, therefore, developed

cognitively at a slower pace than their healthy peers
(Lawson, Daum, & Turkewitz, 1977).
Lawson et al. (1977) discovered that there is not a
lack of stimulation in the NICU environment but an
inconsistent pattern of stimulation. Such inconsistencies
include auditory sounds that cannot be associated with any
source of reference because the sounds are coming from
different locations in the NICU environment (Lawson, Daum, &
Turkewitz, 1977).

Lawson, et al. (1977) contend that their
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findings raise serious questions about the possible negative
consequences of the environmental conditions of the
intensive care unit.
Cornwell and Gottfried (1976) conducted a study to
examine environmental manipulations on the development of
premature infants.

The rationale for the study was based on

the assumption that hospitalized premature infants were
sensory deprived.

They agree with Lawson et al. (1977) that

there is not sensory deprivation but sensory variability.
Five years later, Gottfried et al. (1981) conducted
another study on the social and physical environment of
neonatal special care units.

They, too, concluded that

infants in special care units are not sensory deprived but
there is an inconsistent sensory environment (Gottfried et
al., 1981).

They also discovered that most of the handling

of the infants was for medical and nursing care and not for
social interactions (Gottfried et al., 1981).
Gottfried et al. (1981), based on other research
findings of transcutaneous oxygen levels, advise against too
much handling of unstable infants, because it could
jeopardize a stable medical condition.

They go on to state

that rocking and handling of stable infants appears to be
beneficial (Gottfried et al. 1981).
In recent years, occupational therapists have played a
major role in aiding the NICU team to provide proper
stimulation for the patients.

Recent occupational therapy
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research also has supported the notion of inconsistent
stimulation in NICUs (Anderson, 1986).

"Studies suggest

that preterm infants in NICU, are not deprived of adequate
amounts of stimulation; rather, they receive inappropriate
patterns of stimulation that may be detrimental to
intrasensory integration" (Barnard, 1981, in Anderson, 1986,
p. 21).
New nursing techniques, such as primary nursing, have
been implemented to combat the inconsistencies, but Anderson
asserts that even with primary nursing, consistency of the
care is difficult to maintain (Anderson, 1986).

With

primary nursing, certain nurses are assigned to the same
patients each day they work.

This technique attempts to

provide consistency in care for the patient.
Once again, further research needs to be conducted.
Since it is likely that nurses have the most contact with
neonatal patients, they often provide the most stimulation,
which is supplemented by the parents and other staff
members.

These patterns of stimulation are often determined

by the level of severity of the patients' condition, which
helps account for some of the inconsistencies.

But more

research needs to conducted to definitively determine the
source of the inconsistencies, and then to discover a remedy
for them.
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SYNTHESIS OF LITERATURE
Past research has documented the physiological effects
of verbal and tactile stimulation on positive medical
outcomes for adult patients, but has failed to examine the
relationship between these stimulations and the recovery of
premature infants.

Because of this gap in the research,

some important research questions were raised to address
this issue.

Most parents of premature infants are unable to

be their child 24 hours a day.

It is the nurse who helps

provide both the medical and auditory and tactile treatment
that the parents are not always able to provide while their
child is hospitalized.

Since parents are partially

separated from their ill infant, the infant-parent
attachment relationship is most likely affected.

This

separation is especially stressful for the parents, who are
cognitively aware of the separation, but as the research
indicates, the lack of attachment is experienced by the
infant as well, and prolonged separation may have short-term
detrimental developmental effects.
Recognizing the importance of adult-child interactions,
the NICU environment provided an exploratory setting for the
observation of tactile and auditory influences on medical
outcomes.

As the research indicates, auditory stimulations

are characteristically different in tone and pitch when
directed to infants versus adults.

Since there is a

noticeable difference that is easily recognized, it is
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likely that the researchers will be able to code the
verbalizations to and over the infants without any
difficulty.

Further because this difference exists, and no

research has examined the possible effects of verbalizations
on infant recovery, this study attempts to address the
relationship between verbalizations to and over the infants,
the infants immediate physiological reactions to the
verbalizations, and impact on recovery.
Research has also documented the importance of tactile
and auditory stimulation of the infants for their physical,
mental, and social development.

But researchers have failed

to study what affect these social and medical interactions
have upon the recovery and development of the patient.
Because of these shortcomings in the research, the
following research questions were posed.
RESEARCH QUESTIONS
Rl:

What is the relationship between (a) verbal and tactile
stimulation from medical care providers to patients and
(b) the speed of recovery of the patient?

R2: What is the relationship between (a) verbal and tactile
stimulation from non-medical care providers to patients
and (b) speed of recovery of the patient?
R 3 : What is the relationship between (a) verbal and tactile
stimulation from medical care providers and (b) changes
in physiological parameters of the patient?
R4 : What is the relationship between (1) verbal and tactile
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stimulation from non-medical care providers and (b)
changes in physiological parameters of the patient?
The following are operational definitions of the variables
stated in the above research questions.
OPERATIONAL DEFINITIONS
1.

Interactions - any auditory stimulation directed to the

infant (directive), any auditory stimulation directed to
another person besides the infant but over the infant's bed
(non-directive), or tactile stimulation of the patient.
Five categories of interaction emerged:
(1) talking to the infant while touching the infant;
(2) talking to the infant but not touching the infant;
(3) talking over the infant while touching the infant;
(4) talking over the infant without touching the infant;
(5) touching the infant without any auditory
stimulation.
2.

Interactant (medical and non-medical care providers) -

parents, nurses, physicians, respiratory therapists, lab
technicians, radiology technicians, volunteers,
patients' relatives, and any combination of the above
3.

Speed of Recovery - total number of days on the unit,

total number of days at each CHI level (a measure of
medical severity), total number of days at each feeding
level, total number of days at each respiratory level,
total number of days at each bed type, total number of
days on antibiotics, total number of days on drugs that
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affected heart rate, total number of days on sedatives,
total number of X-rays, and total number of
intraventricular hemorrhages
4.

Physiological Outcome Measures - heart rate, and oxygen

saturation levels
5.

Intermediate Outcome Measures - feeding routines, X-ray

routines, medication treatments, CHI level ratings (a
measure of medical severity), bed types (a gross measure of
medical severity), and respiratory levels
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CHAPTER II:

METHOD AND PROCEDURES

Rationale
Although there has been research conducted on tactile
and auditory stimulations with premature infants, the
research that has been done has been experimental in nature.
This means that, while researchers are learning something
about the impact of verbal and tactile interactions in
neonatal intensive care units, they are not recording the
actual behavior that takes place on a day to day basis.

In

a way, they have recorded contrived interactions that lend
artificiality to the setting, and are not necessarily
indicative of communicative behavior in most neonatal
intensive care units.

Further, the research that has been

done in neonatal intensive care units has looked at the
impact of the interactions from either medical or non
medical care providers, but has failed to examine the impact
of both types of interactants.

The research has also failed

to examine both immediate physiological responses to human
stimulation, as well as intermediate outcome variables such
as recovery rates.
Since the staff and parents in the present study were
cognizant of the researchers' presence, it is possible that
their behavior may have been biased.

However, many past

researchers have found that the behavior of those they are
observing returns to "normal" after participants grow
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accustomed to seeing the researchers each day (Whyte, 1984).
Since one of the researchers was a recent, former
employee of the NICU, her presence in the environment seemed
natural since she used to work in the unit.

The second

researcher also blended in the NICU group in a very short
amount of time.

She was often mistaken for one of the

hospital employees by parents, visitors, and most
importantly by the NICU staff.

Therefore, it is likely that

the researchers' presence did not inhibit the care providers
from interacting with the patients.

Hence, it was the

objective of this field study to examine the every day
interactions that took place in intensive care nurseries in
order to understand the impact of naturally occurring
interactions on infant recovery.
Subjects
The sample consisted of infants admitted to a neonatal
intensive care unit from a small Midwestern pediatric, 155bed hospital.

The neonatal intensive care unit had

approximately a 40 bed capacity.

Once a patient was

admitted to a particular bed space, he/she remained in the
same space, unless extenuating circumstances intervened.
Such circumstances included the patient having to be
isolated.

The sample consisted of 31 patients admitted to

the NICU from May through August 1, 1991.

However, six of

these patients were eliminated from the data analyses
because they did not meet the requirements for inclusion.
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These requirements included an admitting diagnosis of
respiratory distress syndrome, being between 26 and 38 weeks
gestational age, and weighing over 1,000 grams at birth.
Also, any infant admitted to the NICU with known drug
addictions was not recruited for participation.

The data

collection lasted from May 19 to September 19, 1991.
Sample Selection Criteria
Any patient admitted to the NICU who had an admitting
diagnosis of respiratory distress syndrome, weighed 1000 or
more grams at birth, and was between 26-38 weeks gestational
age was considered a potential participant.

The diagnosis,

weight, and age range criteria were selected after
consultation with the neonatalogists at the participating
facility and from results of a pilot study completed in
March, 1991.

The diagnosis, weight, and age limitations

were selected in order to increase the number of
participants in the study while eliminating certain medical
conditions and other confounding variables that could have
impacted the dependent measures.
Past experimental research completed in neonatal
intensive care units has also limited sample selection
criteria to certain age and weight categories to attempt to
control for confounding results (Oehler et al., 1988;
Schanberg & Field, 1987) .

Since many naturally occurring

confounding variables threaten the validity of field study
results, the researcher attempted to protect the internal
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validity of the study by narrowing the sample criteria.
Sample Recruitment
In accordance with the facility's internal review board
regulations, parental permission was obtained before any
patient was considered a participant in the study.
Appendix A for a sample permission form.

See

It was imperative

to contact the parents for permission as quickly as possible
in order to follow the infant through as much of his/her
hospital stay as possible.

This became a challenge since

the participating facility was strictly a pediatric hospital
where no infants were born, but were transported to the NICU
from other out-lying hospitals.

Many of the parents,

especially the mothers, did not visit their infants
immediately upon their infant's arrival in the NICU.
The time span for parents' first visits varied anywhere from
hours to days.
form.

See Appendix B for a sample parental consent

The NICU staff assisted the researchers in obtaining

parental consent.

See Appendix C for a letter of

instructions from the primary researcher to the NICU staff
concerning parental consent.

See the procedure section for

details about the acquisition of consent.
Confounding Variables
There were inherent confounding variables to this
particular research endeavor due to the complexity of
intensive care and the nature of the study.

There is also

the realization that not everything can be controlled for in
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a field study, which is always a limitation, but at the same
time a necessary tradeoff for richer data.

The researchers

attempted to statistically control for as many confounding
variables as possible by using partial correlations or
including these variables in regression analysis.
Some confounding variables that were statistically
controlled for included ventilator dependent infants vs.
non-ventilator dependent infants, infants on sedatives (such
as ativan and fentanyl), monitored oxygen saturations versus
non-monitored oxygen saturations, drugs that affected heart
rate such as aminophylline, diagnosis severity, weights of
the infants, nursing assignments, and parental involvement.
Forethought and pilot study data led the researchers to
the anticipation of the confounding nature of the above
variables.

In actuality some of these variables did not

confound the results, but others surfaced.
An important confounding variable to this study was the
use of oxygen saturation levels as a measure of immediate
physiological response to stimulation.

Oxygen saturation

levels are indicative of the percentage of oxygen in the
blood stream at a given moment in time.

When designing the

study, the researchers predicted that the confounding nature
of the variable would arise because not all patients in the
NICU were on oxygen saturation monitors.

It was only after

data collection began that the researchers realized the
inconsistency of the readings due to the NICU staff's
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intervention.
Typically, staff members would increase the percentage
of oxygen the infant was receiving before interacting with
the infant when they knew the interaction would be
uncomfortable or painful for the infant.

Therefore, it is

likely that before and immediately following the interaction
the saturation level on the monitor would register at or
near 100 percent.

Although the reading was accurate, it did

not serve the purpose of indicating to the researchers what
impact the interaction had upon the infant.
Another limitation was the fact that the researchers
were not be able to observe the infants at all times.
Instead, an attempt was made to sample representative
interactions across the 24 hour period.
A total of 363 hours of observation time and 1299
interactions were recorded by two trained observers across
all three shifts in the four-month data collection period.
After excluding six of the 31 patients, there were 846
interactions included in the analyses.

The primary

researcher observed 290 hours and 15 minutes, and the
secondary researcher recorded 72 hours and 45 minutes.

The

researchers attempted to observe at various times on all
three shifts in order obtain a representative selection of
time periods.

Approximately fifty two percent of the

observation took place on first shift, approximately 30
percent on second shift, and approximately 18 percent on
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third shift.

By the end of the data collection period,

observation took place across the entire 24 hour period.
More observations were made on first shift because more
interaction occurred on first shift.

First shift was the

time period when many of the extra medical procedures
performed on the infants took place, as well as when
consulting physicians examined the infants.

In order to

record as many interactions for each participating patient
as possible, the researchers scheduled more hours of
observation on first shift.

However, it also must be noted

that the routine medical procedures performed by the nursing
and respiratory therapy staff were the same across all three
shifts.
Pilot Study
A pilot study was conducted in March 1991 helped to
ensure proper coding and identification of independent and
dependent variables.

The purpose of the pilot study was to

refine the coding method, to narrow the sample selection
criteria, and identify potential confounding variables.
Patients included in the pilot study were chosen from those
already admitted to the NICU.
patients.

The sample consisted of six

All but one were diagnosed with respiratory

distress syndrome.

Information coded included heart rate,

oxygen saturation levels, total number of touches, total
tactile interaction times, total interaction times, and the
four categories of auditory stimulation.
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No intermediate

outcome variables were assessed during the pilot study, due
to the short duration of the study.
A total of 57 interactions were coded in 18 hours of
observation.

The pilot study revealed pragmatic

difficulties with the coding sheet as the auditory
categories of stimulation were redefined.

Researchers

revised the coding sheet and refined the data collection
method from the on-sight experience in the NICU.
Besides reliability results, the pilot study also
revealed an inverse relationship between heart rate change
and the total length of touch during an interaction (r= .82), indicating that the more the infant was touched, the
less the heart rate changed.

The results also indicated

that the more the infant was touched, the higher the heart
rate reading at the end of the interaction (r= .77),
indicating the infant's immediate response to tactile
stimulation.

These results encouraged the researchers to

include physiological measures as dependent variables,
despite the fact that they were rather gross measures.
Measurement
The independent variables included the total number of
tactile stimulations? the total amount of tactile
interaction time; the total interaction time; the total
number of auditory stimulations directed to the infant while
the care provider touched the infant; the total number of
auditory stimulations not directed at the infant while the
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care provider touched the infant? the total number of
auditory stimulations directed to the infant while the care
provider did not touch the infant; the total number of
auditory stimulations not directed to the infant and without
tactile stimulation but the care provider was at the
patient's bedside; and the nature of the interaction
(medical/non-medical).
Dependent variables included heart rate and oxygenation
levels as measures of immediate physiological responses to
stimulations.

Other dependent variables included speed of

recovery as defined by the number of days at each CHI level,
the number of days at each feeding level, the number of days
at each respiratory level, the number of days on
antibiotics, the number of days at each bed level, the
number of days on sedatives, the number of days on medicines
that affected heart rate, frequency of diagnostic tests, the
number of intraventricular hemorrhages, and the total length
of stay.
Other variables recorded included who the interactant
was (i.e., parents, nurses, physicians, technicians,
relatives, volunteers), whether the stimulation was painful
or not, and on what shift each interaction occurred.
Instruments
Research data were collected by two trained observers
for a four month period from May 19, through September 19,
1991.

Sampled interactions were coded and timed.
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A

standard digital stop watch with a lap time function was
used by each coder to record both the total tactile time of
the interaction and the total interaction time.

Tactile

stimulations were counted using a standard hand counter.
The heart rate and oxygen saturation levels of each patient
were recorded as available from the monitors at the
beginning and the end of each interaction.
The physiological parameters, heart rate and oxygen
saturations were displayed on bedside monitors.

The Hewlett

Packard monitors were located at each bedside and were used
throughout the patients' stay regardless of condition.

The

heart rate readings could be viewed most of the time, except
when the staff turned off the monitors during such
interactions as bathing the infant.

This provided an

immediate, unobtrusive measure of the physiological effect
of the interaction.

Oxygen saturation levels could be read

from saturation monitors also located above the bedside.
Oxygenation percentages and saturations were analyzed only
with a sub-sample since these data were not available for
all patients.
Three coding sheets were designed for the data
collection.

The first coding sheet was used to record

actual interaction data.

See Appendix D for a sample sheet.

Information to be recorded during the interaction included
the bed space number of the patient so researchers could
retrospectively identify the patient at the end of the
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coding session; the sex of the interactant; whether the
interaction was medical or non-medical; who the interactant
was; the heart rate prior to the interaction, if available;
the oxygen saturation level prior to the interaction, if
available; the number of auditory stimulations to the infant
while the care provider touched the infant; the number of
auditory stimulations to the infant without any tactile
contact; the number of auditory stimulations over the infant
while the care provider touched the infant; the number of
auditory stimulations over the infant without tactile
contact; the total number of touches; the total tactile
interaction time; the total interaction time; the heart rate
immediately after the interaction; and the oxygen saturation
level after the interaction.
A daily patient information sheet was used to record
diagnostic tests, medication, respiratory treatment, feeding
routines, and daily CHI levels (a measure of medical
severity) of each participating patient.
a sample sheet.
levels.

See Appendix E for

See Appendix F for an explanation of CHI

A general information form was used to record

demographic information of patient and parents or guardians,
diagnosis, admission and discharge dates, gestational age,
birth weight, and delivery information, such as prenatal
care information, and the type of delivery.
for a sample.
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See Appendix G

Reliability
Inter-rater reliability was provided by using two
trained coders.

The coders observed together a random

sample of the interactions with the same participants to
determine coder consistency.

Pearson Product Moment

Correlations were conducted on coded data to ensure an
inter-rater reliability rating of .80 or higher.
Pilot Study Reliability
The pilot study conducted in March 1991 at the primary
data collection site yielded strong inter-rater reliability
on independent variables.

Correlations were computed on the

total tactile time (r=.99, pc.01); talking over the infant
with touch (r=.99. pc.01); talking over the infant without
touch (r=.99, pc.01); talking to the infant with touch
(r=.99, pc.01); talking to the infant without touch (r=.8O,
pc.05); and total touches (r=.98, pc.01).
During the pilot study, one independent variable
(talking to the infant without touch) yielded the lowest
inter-rater reliability.

The researchers re-examined their

individual coding of the variable and clarified the
operational definition of this auditory utterance.
Inter-rater reliability was also assessed on the
dependent measure of heart rate.

Pearson Product Moment

correlations yielded results on beginning interaction heart
rate readings of r=.76 (pc.05).
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Data Collection Reliability
Inter-rater reliability was assessed again at the
beginning of the data collection.

The results, as in the

pilot study, yielded strong inter-rater reliability.
Correlations were computed on the total tactile time (r=.99,
p<.01); talking over the infant with touch (r=.97. p<.01);
talking over the infant without touch (r=.95, p<.01);
talking to the infant with touch (r=.99, p<.01); talking to
the infant without touch (r=.96, p<.05); and total touches
(r=.95, p<.01).
Inter-rater reliability assessed for the dependent
variables of beginning heart rate and beginning saturation
levels yielded strong reliability.

These results showed

correlations for beginning heart rate of r=.96 (p<.01), and
beginning saturation levels of r=.99 (p<.01).

These results

indicate a strong improvement from the pilot study
assessment of reliability on these dependent measures.
No intermediate outcome measures were assessed for
reliability during the pilot study or the data collection,
as these measures were recorded from the patients1 medical
records.

Intermediate outcome variables included feeding

routines, x-ray and ultrasound routines, medication
treatments, CHI level ratings (a measure of medical
severity), bed types (a gross measure of medical severity),
and respiratory treatments.

See Appendix E for coding

sheet.
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Validity was increased by randomizing observation time
slots.

Since interactions were coded on different shifts at

different times over the four month period, any variance for
interactions not observed among patients was; it is hoped,
randomly distributed throughout the observed times.
Internal validity was improved by narrowing the sample
selection criteria, and statistically controlling for as
many confounding variables as possible through partial
correlations and regression analysis.
Procedure
Parental Consent
Acquisition of parental consent for this sample ranged
from 24 hours to nine days after the infant's admission.
Since the researchers were present in the NICU during each
day, they checked the admit board for any new arrivals that
qualified for the study based upon the selection criteria.
If a new infant qualified, and the parents were not in the
unit, the primary researcher left, at the infant's bedside,
a parental permission form and a detailed letter explaining
the project and the permission form.
sample of the parental letter.

See Appendix B for a

Also, every NICU staff

member was briefed both verbally and in writing on the
nature of the project and given instructions on how they
could assist the researcher in gaining parental consent.
See Appendix C for the letter to the NICU staff.

60

The staff was asked to call the primary researcher on a
portable pager when potential participants' parents arrived
in the nursery to visit.

Several of the nurses even

actively recruited the parents for the study for the
researcher before the researcher arrived to personally
invite the parents to consent to their child's
participation.

Participating patients were followed from

the time the parental consent form was signed through their
discharge.
Observation
The verbal and tactile behaviors of interactants to the
patients were recorded through researcher observation.
Interactions were timed; they were also coded for who the
interactants were (i.e., parent, NICU nurse, floor nurse,
respiratory therapist, physician, etc), the type of
interaction (medical, non-medical;painful, non-painful); the
sex of the interactant, the total number of tactile
interactions, the total tactile time of the interaction, and
the four categories of direct and non-direct auditory
stimulation.
The heart rate and oxygen saturation levels of the
patient were recorded at the beginning and end of each
interaction.

Designation of the beginning of the

interaction was determined by the position of the care
provider.

The pilot study determined that care providers

position themselves directly at the side of the patient's
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bed before interacting with the patient.

The researchers

started their stop watches and recorded the patient's heart
rate and oxygen saturation levels as soon as the care
provider touched or talked to or over the infant.
The interaction was considered terminated when the care
provider took his/her hands away from the patient and the
bed.

The researcher immediately stopped the stop watch,

recorded the heart rate and oxygen saturation levels,
recorded the total number of touches, the tactile
interaction time, and the total interaction time.

The pilot

study yielded 100 percent inter-rater agreement on the
recording of the beginning and end of an interaction;
therefore, the researchers did not reassess this variable
during data collection.
Recording Interactions
Researchers attempted to systematically code the
interactions of participating patients by beginning at one
end of the NICU and systematically code interactions
throughout the nursery.

An interaction was coded from

beginning to end, before the researcher coded another
interaction.
"teams".

The NICU was divided into geographical

There were four teams in the NICU.

for a floor plan of the NICU.

See Appendix H

Each bed space was numbered.

There were 40 bed spaces, with bed number one beginning on
Team One.

At the beginning of a coding session, researchers

coded the first new interaction that began involving a
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participating patient located on Team One.

After an

interaction was coded, the researcher moved to the next
participating patient’s bed (following numerical order) at
which a new interaction was ready to begin.

Once the

researcher had completed coding interactions through Team
Four, the process began again on Team One.

Many times the

researchers were forced to move sporadically from team to
team because of periods of inactivity with certain patients
When the care provider initiated interaction through
tactile contact or auditory stimulation, the researcher
started the stop watch and recorded the heart rate and
oxygen saturation levels of the patient from the bedside
monitors.

With each touch the researcher used a hand

counter to record each tactile stimulation.

During the

interaction, the researcher also noted the number of four
kinds of auditory stimulation.
These auditory stimulation categories included talking
to the infant while the care provider touched the infant,
talking over the infant while the care provider touched the
infant, talking to the infant without touch, and talking
over the infant without touch.

An utterance was noted by a

hash mark under the corresponding column on the interaction
coding sheet.

See Appendix D.

An utterance was defined as

any phrase or singular thought spoken to the infant or over
the infant.

An utterance was considered terminated if the

care provider paused for five seconds or more.
63

If the care

provider spoke again after a pause of five or more seconds,
that utterance was coded as a new auditory stimulation.
Once the care provider ceased tactile and auditory
stimulation, the researcher stopped the stop watch and
recorded the heart rate, oxygen saturation levels, the total
touches as recorded from the hand counter, the total tactile
interaction time, the total interaction time, whether the
stimulation was painful or not, and individually tallied the
auditory stimulation categories.

The stop watches were

equipped with a lap time function that tracked the total
interaction time.
If the care provider began more tactile interaction or
auditory stimulation of the same patient, the researcher
started the stop watch again.

If no new interaction began

immediately, the researcher then moved in numerical sequence
to the next participating patient's bed to record the next
new interaction.
scanning the Nicu
Also included were separate data on how many
participating patients were being interacted with in the
nursery at specific time intervals.

Researchers had a copy

of the nursery floor plan which they used to mark the bed
spaces of participating patients being interacted with
during periodic scans of the unit.

Every half hour, when

not coding an interaction, the researchers systematically
scanned the entire nursery.

They noted how much interaction
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was taking place in the nursery throughout a given coding
session.
Intermediate Outcome variables
Since the physiological parameters were only a gross
indication of a patient's reaction to tactile and auditory
stimulation,

the researchers also assessed intermediate

outcome parameters in order to extend present research
findings and to adequately assess the patients' recovery.
Each day the researchers followed the intermediate outcome
progress of each participating patient by recording feeding
routines, x-ray routines, medication treatments, CHI level
ratings (a measure of medical severity; see Appendix F), bed
types (a gross measure of medical severity), and respiratory
treatments.

This daily patient information sheet is

included as Appendix E.
Data Collection Supervision
For the data collection in the neonatal intensive care
unit researchers attempted to control for the variations in
the level of severity within and among the diseases of the
patients by narrowing the sample criteria to those patients
with respiratory distress syndrome, weighing 1000 or more
grams at birth, and between 24-38 weeks gestational age.
The neonatalogists of the facility oversaw the study through
its completion.
The recording of the physiological patient information
was unobtrusive to maintain unbiased conditions.
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A debriefing session was conducted after results had been
tabulated to inform the NICU staff of the entire nature of
the study as well as the results.

The NICU staff and

parents were aware of the general details of the data
collection during the observation periods.

This may have

biased their behavior, but the researchers recognized the
importance of gaining the trust of the staff and parents.
The researchers did not observe much difference in the
interactions of medical or non-medical care providers from
the pilot study to the initial weeks of the data collection
to the end of the data collection.

Regardless of the

researchers' presence, the staff had a job to do and it was
done.

There might have been some apprehension among the

staff in the first weeks, but it did not seem to affect the
interactions.
Data Analysis
Pearson Product Moment Correlations along with
regression analysis were used to examine relationships among
number of verbal and tactile interactions, the duration of
the interactions, physiological effects, and speed of
recovery.

Regression analysis helped predict which

independent variables had the most impact on the speed of
recovery of the patient.

Partial correlations controlled

for any potentially confounding variables.

Care was taken

to avoid experiment wise error by only drawing conclusions
from statistical analyses in which a substantial percentage
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of the tests conducted were statistically significant.
Variables
Independent variables included the number of
interactions, the various types of interactions (auditory,
tactile), interactants, the length of the tactile
interaction, and the length of the total interaction.
Dependent variables included heart rate, oxygen saturation
levels, the number of days at each CHI level, the number of
days at each feeding level, the frequency of diagnostic
tests, the frequency and types of medication, the number of
days at each respiratory level, the number of days at each
bed level, the number of intraventricular hemorrhages, and
length of stay.
As many confounding variables as possible were
controlled through partial correlations, or by including
these variables in regression analyses.

Confounding

variables included the level of severity of each diagnosis,
the type of delivery, weights of the infants, complications
of delivery, infants on sedatives (ativan and fentanyl),
monitored oxygen saturations versus non-monitored oxygen
saturations, drugs that affect heart rate (aminophylline),
nursing assignments, and parental involvement.
Levels Of Analyses
Data analysis took place on two levels.

Initial

analyses examined the relationships between interactions and
physiological effects, such as heart rate changes.
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The

secondary analyses entailed using results of the initial
analyses to compute the relationship between interactions
and physiological responses to these interactions in terms
of the intermediate recovery measures.
Four data files were compiled for the data analysis.
The first data file contained 1299 individual interactions.
The second file contained means and intermediate data for
interactions involving both medical and non-medical
interactants.

The third data file contained the means and

intermediate data for interactions involving only medical
personnel.

The fourth data file contained the interaction

means and intermediate data for interactions involving only
non-medical individuals.
Averages were computed for each patient’s interactions
using SAS.

Added to these results were the data collected

from the intermediate measures.

The researcher used SPSSX

to compute the regression analyses, correlations, and
partial correlations.

Variables controlled for in the

partial correlations included: 1) gestational age, 2) birth
weight, 3) apgar scores, 4) the number of days at each CHI
level, 5) the number of days at each respiratory level, 6)
the number of days at each bed level, 7) the number of days
on antibiotics, 8) the number of days on sedatives, 9) the
number of days on medications that affected heart rate, 10)
and the number of days at each feeding level.
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Chapter III:

Results

This study attempted to answer four research questions
regarding the relationship between verbal and tactile
stimulations from medical and non-medical care providers to
premature infants and their impact upon the infants'
immediate physiological reactions to the stimulation and
their recovery.

The data were analyzed through regression

analyses, Pearson Product Moment Correlations, and partial
correlations.
VARIABLES
The independent variables included the total number of
tactile stimulations; the total amount of tactile
interaction time; the total interaction time; the total
number of auditory stimulations directed to the infant while
the care provider touched

the infant; the total number of

auditory stimulations not directed at the infant while the
care provider touched the infant; the total number of
auditory stimulations directed to the infant while the care
provider did not touch the infant; the total number of
auditory stimulations not directed to the infant and without
tactile stimulation but the care provider was at the
patient's bedside; and the nature of the interaction
(medical/non-medical).
Dependent variables included heart rate and oxygenation
levels as measures of immediate physiological responses to
69

stimulations.

Other dependent variables included speed of

recovery as defined by the number of days at each CHI level,
the number of days at each feeding level, the number of days
at each respiratory level, the number of days on
antibiotics, the number of days at each bed level, the
number of days on sedatives, the number of days on medicines
that affected heart rate, frequency of diagnostic tests, the
number of intraventricular hemorrhages, and the total length
of stay.
Other variables recorded included who the interactant
was (i.e., parents, nurses, physicians, technicians,
relatives, volunteers), the gender of the interactant;
whether the stimulation was painful or not; and on what
shift each interaction occurred.
FREQUENCIES
There were a total of 31 premature infants between 2638 weeks gestational age, and weighing over 1,000 grams
recruited for this study.

Six of the patients were excluded

for reasons including inappropriate diagnosis, inappropriate
gestational age, low number of recorded interactions, and
hospital stays that exceeded the data collection period.

Of

the 25 infants included in the analyses, 16 were male and
nine were female.

Three infants were between 24 and 28

weeks gestational age.

Five infants were between 29 and 33

weeks gestational age, and 17 infants were between 34 and 38
weeks gestational age.
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There were a total of 1299 interactions recorded during
the data collection period.

After excluding six of the 31

patients, there were 846 interactions included in the
analyses.

Four hundred and forty eight were recorded from

first shift, 250 from second shift, and 148 from third
shift.

Forty seven interactions included only male

interactants, 724 included female interactants only, and 75
included a combination of both male and female interactants.
There were 85 different combinations of interactants.

These

categories were collapsed for the analyses into medical or
non-medical, or both medical and non-medical interactants.
There were 785 interactions involving only medical
personnel, 27 involving non-medical care providers, and 35
involving a combination of both medical and non-medical care
providers.
Besides the categorization of the person or persons
interacting with the infant, each overall interaction was
categorized as medical, non-medical, or involving a
combination of both medical and non-medical procedures.
Seven hundred and sixty four interactions were categorized
as medical, 62 were non-medical, and 20 were a combination
of both medical and non-medical interactions.
One hundred thirty seven interactions were classified
as painful interactions, 684 were classified non-painful,
and 25 were classified as both painful and non-painful.
This assessment was made by the researchers in relation to
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the nature of the stimulation and the infant's reaction to
the stimuli.
DATA FILES
There were four data files compiled for the analyses.
The first data file contained the individual interaction
data.

The researcher used Statistical Analysis System (SAS)

to create the second data file, which contained the means
for each patient for the physiological variables of
beginning and end heart rate and saturations levels, as well
as the means of each independent variable.

Table 3.2

contains the means across all patients' interactions and for
the intermediate recovery measures for both medical and non
medical interactants.

(See Table 3.1 for a key to the terms

used in many of the other tables.)

The SAS files were then

sorted by patient and interactants (medical or non-medical).
The means for the medical interactions are contained in
Table 3.3, and for the non-medical interactions contained in
Table 3.4.
The third data file contained the interaction means and
intermediate recovery data for each patient for interactions
that involved only medical interactants (See Table 3.3),
while the fourth data file contained interaction means and
intermediate recovery data for those interactions involving
only non-medical interactants (See Table 3.4).

72

Table 3.1
KEY TO INTERMEDIATE RECOVERY DATA AND
KEY TO TABLES 3.2 - 3.3 - 3.4
DESCRIPTIVE STATISTICS FOR COMBINED - MEDICAL - NON-MEDICAL
Variable Names
1.
2.
3.
4.
5.
6.

MBHRT
MBOSAT
MTTWT
MTTWOT
MTOWT
MTOWOT

-

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

MTT
MTTIME
MTOTIME
MEHRT
MEOSAT
GA
APGAR1
APGAR2
BW
DW
DAYS
OBS
IMV
CPAP
NC
CHI4

-

23.
24.
25.
26.

CHI 3
CHI 2
OPEN
DISO

-

27. SW

—

28.
29.
30.
31.

OC
ANTIBI
SEDS
MEDHR

—

32.
33.
34.
35.
36.

XRAY
US
NPO
NGOG
PONG

-

Mean for beginning heart rate
Mean for beginning saturation level
Mean for talking to the infant with touch
Mean for talking to the infant without touch
Mean for talking over the infant with touch
Mean for talking over the infant without
touch
Mean for total touches
Mean tactile interaction time
Mean total interaction time
Mean for end heart rate
Mean for end saturation level
Gestational age
Apgar score at one minute
Apgar score at five minutes
Birth weight
Discharge weight
Total number of days hospitalized
Total number of days observed
Total number of days on a ventilator
Total number of days on CPAP ventilation
Total number of days on nasal cannula
Total number of days on CHI4 rating (CHI is
gross measure of medical severity)
Total number of days at CHI3 rating
Total number of days at CHI2 rating
Total number of days in an open bed
Total number of days in a double wall
isolette
Total number of days in a single wall
isolette
Total number of days in an open crib
Total number of days on antibiotics
Total number of days on sedatives
Total number of days on drugs that affected
heart rate
Total number of X-rays
Total number of ultrasounds
Total number of days NPO (nothing by mouth)
Total number of days NGOG feeds (gavage feed
Total number of days PONG (gavage/bottle
feed)
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Key To Tables 3.2 - 3.4 (Continued)
37.
38.
39.
40.

PO
GRAVI
PARA
IVH1

41. IVH2
42. IVH3
43. IVH4
44.
45.
46.
47.

DEL
SUBS
RACE
PC

-

Total number of days PO (bottle feeds)
Total number of pregnacies
Total number of children
Total number of intraventricular hemorrhages
grade 1
- Total number of intraventricular hemorrhages
grade 2
- Total number of intraventricular hemorrhages
grade 3
- Total number of intraventricular hemorrhages
grade 4
- Type of delivery (vaginal or C-section)
- Substance abuse history of the mother
- Race of the infant
- Amount of prenatal care received by mother
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Table 3.2
DESCRIPTIVE STATISTICS FOR INTERACTION fc INTERMEDIATE RECOVERY MEASURES
COMBINED INTERACTION FILE
V a r ia b le

Mean

s t d Dev

Minimum

Maximum

N

MBHRT

1 4 7 .1 6

1 4 .4 5

116

174

25

MBOSAT

3 1 .4 0

2 9 .6 0

0

83

25

MTTWT

9 .7 2

8 .1 5

0

32

25

.8 0

.9 1

0

3

25

2 3 .6 4

1 7 .9 0

5

74

25

MTOWOT

6 .5 6

5 .6 1

2

23

25

MTT

4 .6 8

1 .4 6

3

10

25

9 7 7 .9 2

5 4 2 .6 7

171

2113

25

1 1 0 1 .3 6

5 5 5 .0 8

393

2310

25

1 5 0 .6 8

1 6 .0 3

120

191

25

MEOSAT

3 1 .9 2

2 9 .3 1

0

83

25

GA

3 4 .0 4

3 .2 5

26

38

25

APGAR1

5 .8 4

2 .2 3

0

9

25

APGAR2

7 .7 2

1 .7 4

1

9

25

BW

2 1 1 .8 8

6 0 .7 3

100

296

25

DW

2 4 0 .4 6

4 1 .3 1

118

32 0

24

DAYS

2 2 .3 6

1 9 .1 8

6

90

25

OBS

1 9 .2 8

1 9 .5 8

3

86

25

IMV

3 .4 0

8 .1 5

0

39

25

CPAP

1 .8 0

4 .4 1

0

21

25

NC

1 .3 6

2 .6 8

0

11

25

MTTWOT
MTOWT

MTTIME
MTOTIME
MEHRT
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T a b le 3 . 2
V a r ia b le

(C o n t in u e d )
Mean

S t d D ev

Minimum

Maximum

N

CHI 4

1 .6 8

3 .6 4

0

14

25

CHI 3

8 .6 4

9 .7 1

0

41

25

CHI 2

9 .2 9

1 0 .5 2

0

45

24

OPEN

2 .4 0

3 .8 7

0

14

25

DISO

7 .9 2

1 2 .1 3

0

36

25

SW

3 .8 8

1 3 .0 3

0

65

25

OC

5 .1 7

3 .8 2

0

19

24

ANTIBI

7 .0 8

3 .6 2

3

17

25

SEDS

2 .9 6

6 .4 5

0

30

25

MEDHR

5 .7 6

1 0 .2 1

0

32

25

1 2 .6 4

1 8 .0 3

1

84

25

US

2 .7 2

1 0 .3 2

0

52

25

NPO

2 .9 2

3 .6 2

0

12

25

NGOG

4 .8 8

8 .6 1

0

30

25

PONG

3 .9 6

9 .6 6

0

47

25

PO

7 .2 8

4 .9 5

0

22

25

GRAVI

2 .7 2

1 .8 6

1

8

25

PARA

2 .1 2

1 .0 5

1

5

25

IVH1

.0 4

.2 0

0

1

25

IVH2

.0 0

.0 0

0

0

25

IVH3

.0 4

.2 0

0

1

25

IVH4

.0 4

.2 0

0

1

25

XRAY
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Table 3.3
DESCRIPTIVE STATISTICS FOR INTERACTION t INTERMEDIATE RECOVERY MEASURES
MEDICAL-ONLY INTERACTION FILE
V a r ia b le

Mean

St<3 D ev

Minimum

Maximum

N

1 4 6 .9 6

1 5 .7 0

114

175

25

3 2 .6 0

3 2 .0 6

0

83

25

8 .8 8

8 .2 4

0

32

25

.8 0

1 .0 0

0

3

25

1 8 .1 2

1 7 .0 8

0

74

25

MTOWOT

6 .1 2

5 .6 4

1

23

25

MTT

4 .7 2

1 .6 2

2

10

25

MTTIME

8 1 4 .7 2

5 5 1 .5 5

165

2099

25

MTOTIME

9 4 2 .6 0

5 7 8 .6 6

186

2310

25

MEHRT

1 5 1 .6 4

1 6 .6 0

119

193

25

MEOSAT

3 3 .0 8

3 1 .6 6

0

83

25

GA

3 4 .0 4

3 .2 5

26

38

25

APGAR1

5 .8 4

2 .2 3

0

9

25

APGAR2

7 .7 2

1 .7 4

1

9

25

BW

2 1 1 .8 8

6 0 .7 3

100

296

25

DW

2 4 0 .4 6

4 1 .3 1

118

320

24

DAYS

2 2 .3 6

1 9 .1 8

6

90

25

OBS

1 9 .2 8

1 9 .5 8

3

86

25

IMV

3 .4 0

8 .1 5

0

39

25

CPAP

1 .8 0

4 .4 1

0

21

25

NC

1 .3 6

2 .6 8

0

11

25

MBHRT
MBOSAT
MTTWT
MTTWOT
MTOWT
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T a b le 3 . 3
V a r ia b le

( C o n t in u e d )
Mean

S t d D ev

Minimum

Maximum

N

CHI 4

1 .6 8

3 .6 4

0

14

25

CHI 3

8 .6 4

9 .7 1

0

41

25

CHI 2

9 .2 9

1 0 .5 2

0

45

24

OPEN

2 .4 0

3 .8 7

0

14

25

DISO

7 .9 2

1 2 .1 3

0

36

25

SW

3 .8 8

1 3 .0 3

0

65

25

OC

5 .1 7

3 .8 2

0

19

24

ANTIBI

7 .0 8

3 .6 2

3

17

25

SEDS

2 .9 6

6 .4 5

0

30

25

MEDHR

5 .7 6

1 0 .2 1

0

32

25

1 2 .6 4

1 8 .0 3

1

84

25

US

2 .7 2

1 0 .3 2

0

52

25

NPO

2 .9 2

3 .6 2

0

12

25

NGOG

4 .8 8

8 .6 1

0

30

25

PONG

3 .9 6

9 .6 6

0

47

25

PO

7 .2 8

4 .9 5

0

22

25

GRAVI

2 .7 2

1 .8 6

1

8

25

PARA

2 .1 2

1 .0 5

1

5

25

IVH1

.0 4

.2 0

0

1

25

IVH2

.0 0

.0 0

0

0

25

IVH3

.0 4

.2 0

0

1

25

IVH4

.0 4

.2 0

0

1

25

XRAY
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T a b le 3.4
DESCRIPTIVE STATISTICS FOR INTERACTION ( INTERMEDIATE RECOVERY MEASURES
NON-MEDICAL ONLY INTERACTION FILE
V a r ia b le

Mean

S t d Dev

Minimum

Maximum

N

MBHRT

1 5 2 .1 0

1 7 .6 9

122

173

10

MBOSAT

2 6 .0 0

4 4 .5 4

0

98

11

MTTWT

7 .7 3

9 .2 1

0

27

11

. 18

.4 0

0

1

11

2 6 .9 1

4 3 .6 0

0

140

11

MTOWOT

3 .3 6

8 .5 8

0

29

11

MTT

2 .1 8

. 98

1

4

11

MTTIME

1 4 3 1 .9 1

1 3 0 7 .7 8

155

3636

11

MTOTIME

1 4 5 3 .0 0

1 3 0 3 .5 1

219

3636

11

1 5 3 .2 0

2 3 .8 4

124

194

10

MEOSAT

2 5 .1 8

4 3 .1 5

0

95

11

GA

3 3 .6 4

3 .0 1

26

36

11

APGAR1

7 .0 9

1 .7 0

4

9

11

APGAR2

8 .5 5

.6 9

7

9

11

BW

2 1 6 .9 1

6 4 .3 1

100

296

11

DW

2 5 5 .1 8

3 4 .4 7

195

320

11

DAYS

2 7 .1 8

2 5 .9 8

8

90

11

OBS

2 4 .6 4

2 5 .7 9

6

86

11

IMV

4 .7 3

1 1 .5 9

0

39

11

CPAP

3 .1 8

6 .3 8

0

21

11

NC

1 .6 4

3 .2 3

0

11

11

MTTWOT
MTOWT

MEHRT
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T a b le 3 . 4
V a r ia b le

(C o n t in u e d )
Mean

Minimum

S t d D ev

Maximum

M

CHI 4

2 .2 7

4 .1 7

0

14

11

CHI 3

1 1 .3 6

1 2 .3 8

4

41

11

CHI2

1 1 .1 8

1 3 .1 3

0

45

11

OPEN

2 .6 4

3 .9 8

0

13

11

DISO

8 .4 5

1 1 .3 3

0

31

11

sw

7 .4 5

1 9 .3 4

0

65

11

oc

5 .7 3

4 .8 0

2

19

11

ANTIBI

7 .5 5

3 .6 2

3

17

11

SEDS

3 .9 1

8 .8 7

0

30

11

MEDHR

6 .4 5

1 2 .3 2

0

32

11

1 4 .6 4

2 3 .4 9

2

84

11

US

5 .0 9

1 5 .5 7

0

52

11

NPO

3 .0 0

3 .4 6

0

10

11

NGOG

6 .4 5

1 0 .2 1

0

30

11

PONG

6 .0 0

1 3 .8 2

0

47

11

PO

8 .3 6

6 .5 2

1

22

11

GRAVI

2 .5 5

2 .2 1

1

8

11

PARA

2 .0 9

.9 4

1

4

11

IVH1

.0 0

.0 0

0

0

11

IVH2

.0 0

.0 0

0

0

11

IVH3

.0 0

.0 0

0

0

11

IVH4

.0 0

. 00

0

Q

11

XRAY

n

8-0

Table 3.5
Keys to Tables 3.6 & 3.7
Tables 3.6 and 3.7 contain the results from Pearson Product
Moment Correlations on the combined and medical only SAS
data files. Listed below are the codes for both the
independent and dependent variables. The independent
variables are listed at the top of the page horizontally and
the dependent variables are listed vertically down the page.
The first number listed in the box for significant results
is the probability level and the second number is the r
value.
Independent Variables
MTTWT

= The mean value across patients for talking to the
infant with touch

MTTWOT

= The mean value across patients for talking to the
infant without touch

MTOWT

= The mean value across patients for talking over
the infant with touch

MTOWOT

= The mean value across patients for talking over
the infant without touch

MTT

= The mean value across patients for total touches
in an interaction

MTTIME

= The mean value across patients for the total
tactile interaction time

MTOTIME = The mean value across patients for the total
interaction time
Dependent Variables
MBHRT

= Mean beginning heart rate of patient

MBOSAT

= Mean beginning oxygent saturation level

MEHRT

= Mean end heart rate

MEOSAT

= Mean end oxygen saturation level

DAYS

= Number of days hospitalized
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Key to Tables 3.6 & 3.7 (Continued)
IMV

= Number of days on a ventilator

CPAP

= Number of days on CPAP ventilation

NC

= Number of days on nasal cannula

CHI 4

= Number of days at CHI4 rating (CHI is a gross
measure of medical severity)

CHI 3

= Number of days at CHI3 rating

CHI 2

= Number of days at CHI2 rating

OPEN

= Number of days in an open bed (Bed levels were
used as a gross measure of medical severity)

DISO

= Number of days in a double wall isolette

SW

- Number of days in a single wall isolette

oc

= Number of days in an open crib

ANTIBI

= Number of days on antibiotics

SEDS

= Number of days on sedatives (Ativan & Fentanyl)

MEDHR

= Number of days on drugs that affected heart rate

NPO

= Number of days NPO (Nothing By Mouth)

NGOG

= Number of days on NGOG feeds (gavage feeds)

PONG

= Number of days on PONG feeds (bottle and gavage)

PO

= Number of days on bottle feeds

IVHI

= Number of intraventricular hemorrhages grade 1

IVHII

= Number of intraventricular hemorrhages grade 2

IVHIII

= Number of intraventricular hemorrhages grade 3

IVHIV

= Number of intraventricular hemorrhages grade 4

XRAYS

= Total number of X-rays

US

= Total number of Ultrasounds
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Table 3.6
COMBINED
CORRELATIONS
K ey:
P r o b a b i l i t y L e v e l : f i r s t num ber l i s t e d ( d f = 2 5 )
r v a l u e : s e c o n d num ber l i s t e d ( i n c l u d e s p o s i t i v e o r n e g a t i v e s i g n )
MTTWT

MTTWOT

MTOWT

MTOWOT

MTT

MTTIME

MTOTIME

-0 0 - .5 0

.0 1 - .4 7

.0 0 - .5 2

.0 1 - .4 9

.0 1 - .4 7

.0 1 - .4 8

MBHRT
MBOSAT
. 0 0 - . 51

MEHRT
MEOSAT

0 5 - . 38

DAYS

0 2 - . 44

I MV

0 5 - . 38

.0 1 - .4 7

.0 1 - .4 7

CHI 4

0 4 - . 44

.0 0 - .5 1

.0 1 - ,4 7

CHI 3

0 2 - .4 3

.0 3 - .4 3

.0 3 - .4 3

.0 1 - .4 9

. 0 1 - .4 6

■0 3 - . 42

CPAP
NC

. 0 3 - .4 1

CHI 2
OPEN

n z - An

DISO
SW
OC
ANTIBI

nn-

A 9 -. A-?

m —

a

i

HRVw# • IQ
✓ , 0 0 - 62

n n - a *?
,0 2 - .4 4

SEDS
MEDHR

0 2 - ,4 4

m - ao

NPO

0 0 -.5 1

, 0 2 - =44

.0 0 - .5 4

m - . *n

nA- oq

, 0 3 -,4 3

s Q 3 - .4 3

NGOG

_vftd -.A
:—?.fir—
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Table 3.6 (Continued)
MTTWT

MTTWOT

MTOWT

MTOWOT

MTT

MTTIME

MTOTIME

.0 0 -.5 6

.0 0 - .5 4

PONG
PO
IV H 1

.0 5 + .3 8

IV H 2
IV H 3

.0 5 + .3 8

IV H 4

.0 5 + .3 8

XRAYS

0 1 - . 46

.0 4 -.4 1
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DATA ANALYSIS
Regression Analysis, Pearson Product Moment
Correlations, and partial correlations were computed to
answer four research questions.

The results of the

regression analyses, partial correlations, and the results
from Pearson Product Moment Correlations for the non-medical
interactions are not reported here because of the
infrequency of significant results.

The researcher will not

report the few significant results from those analyses in
order to avoid drawing misleading conclusions due to
experiment wise error.
Combined Interactions
The results of the remainder of the Pearson Product
Moment Correlations will, however be reported here.

The

first analysis was run on the SAS data file containing
combined interactions and intermediate recovery data for all
25 patients regardless of whether the interactants were
medical or non-medical care providers, and the results are
listed in Table 3.6.

(See Table 3.5 for a key to the terms

used in Tables 3.6 and 3.7).
The results indicated moderate inverse relationships
between the independent variables and most of the
physiological reactions to the stimulations, as well as some
of the recovery measures.

In particular the more the

interactants talked to the infants while touching them, the
fewer days the infants were hospitalized, on a ventilator,
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at CHI 4, at CHI 3, in an open bed, on antibiotics, on
medications that affected heart rate, NPO (nothing by
mouth), on NGOG feeds (gavage feeds), and the fewer number
of X-rays were taken.

In other words, the more the infants

were touched, the faster they recovered.
The more the interactants talked to the infants without
touch, the fewer number of days the infants were on
antibiotics.

The more the interactants talked over the

infants while touching them, the fewer days the infants were
hospitalized, at CHI 3, on antibiotics, on medications that
affected heart rate, NPO, on NGOG feeds, and the fewer
number of X-rays were taken.

The more total touches the

infants received, the fewer number of days they were on
antibiotics.

The longer the tactile interaction time

between the care providers and the infants, the fewer days
the infants were hospitalized, on a ventilator, at CHI level
3 (CHI is a gross measure of medical severity), in an open
bed, on antibiotics, on medications that affected heart
rate, NPO, on NGOG feeds, and the fewer number of X-rays
were taken.

The longer the interactions, the fewer number

of days the infants were hospitalized on a ventilator, at
CHI 4, at CHI 3, in an open bed, on antibiotics, on
sedatives, on medications that affected heart rate, NPO, on
NGOG feeds, and the fewer number of X-rays were taken.
The more the interactants talked to the infants while
touching them, the lower oxygen saturation level at the end
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of the interaction.

The more the interactants talked over

the infants while touching them, the lower the heart rate
reading at the end of the interaction.

The more the

interactants engaged in tactile interaction and the longer
the total interaction time, the lower the end oxygen
saturation levels.

However, Pearson Product Moment

Correlations revealed no significant results for heart rate
and saturation changes.
The results reported above were the most meaningful of
the significant results listed in Table 3.6.

The variables

talking to the infant without touch, talking over the infant
without touch, and total touches were significantly
correlated with only two of the recovery measures (number of
days on antibiotics and number of intraventricular
hemorrhages grade I).

As noted in Table 3.6, the number of

days on antibiotics was also significantly correlated with
the four independent variables discussed above, and since
the variables total touches and talking to the infant
without touch correlated only with the number of days on
antibiotics, the researcher will not discuss these results.
The variable, talking over the infant without touch
correlated only with the number of intraventricular
hemorrhages at grades I, III, and IV.

These results will

not be discussed as a meaningful correlation because of both
the small number of intraventricular hemorrhages that
occurred in this sample, and to minimize the likelihood of
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T a b la 3 .7
CORRELATIONS - MEDICAL ONLY
K ey:
P r o b a b ilit y L e v e l:
f i r s t num ber l i s t e d ( d f = 2 5 )
r v a l u e : s e c o n d num ber l i s t e d ( i n c l u d e s p o s i t i v e o r n e g a t i v e s i g n )
MTTWT

MTTWOT

MTOWT

MTOWOT

MTT

MTTIME

MTOTIME

. 0 2 - .4 4

.0 4 - .4 0

.0 2 - .4 4

.0 4 - .4 1

.0 4 - .3 9

.0 4 - .3 9

.0 4 - .4 0

.0 5 - .3 9

.0 3 - ,4 2

.0 5 - .3 8

. 0 5 - . 38

.0 5 - .3 8

.0 1 - .4 6

. 0 3 - .4 2

.0 0 - .6 5

,0 0 - ,6 3

.0 3 —.4 2

nA - a i

- . ra

0 9 - . AR

MBHRT
MBOSAT
MEHRT
MEOSAT
DAYS

0 4 - .3 9

I MV
CPAP
NC
CHI 4

0 4 - . 39

CHI 3
CHI2
OPEN

0 3 - .4 1

DISO
SW
OC
ANTIBI

0 0 - . 64 0 3 - . 4 3

0 3 - .4 1

0 0 - =53

SEDS
MEDHR

Q 2 -s 44

NPO

0 0 -= 5 2

m

NGOG
PONG

as

Table 3.7 (Continued)
MTTWT

MTTWOT

MTOWT

MTOWOT

MTT

MTTIME

MTOTIME

PO
IV H 1

. 0 4 + . 40

IV H 2
IV H 3

. 0 4 + . 40

IV H 4

.0 4 + .4 0
.0 1 - .4 8

XRAYS
US
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.0 2 -.4 6

experiment wise error.
RESEARCH QUESTIONS
Four questions were answered through data analysis for
this study.

The first research question asked whether there

was a relationship between verbal and tactile stimulation
from medical care providers and the recovery of premature
infants.
Research Question One
Rl:

What is the relationship between (a) verbal and tactile

stimulation from medical care providers to patients and (b)
the speed of recovery of the patient?
Medical Only
The results from the Pearson Product Moment
Correlations for the medical interactants data file are
contained in Table 3.7.
In contrast to the results from the Pearson Product
Moment Correlations on the combined means and intermediate
recovery data file, the results from the medical interactant
only file revealed fewer significant results.

However, the

results for the variables talking to the infant with touch,
tactile time, and total interaction time were almost
identical to the combined data analysis discussed in Table
3.6.
The results from the medical only interactions
indicated moderate inverse relationships between the
independent stimulation variables and some of the
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intermediate recovery measures.

The more the medical care

providers talked to the infants while touching them, the
fewer days the infants were hospitalized, at CHI 4, in an
open bed, on antibiotics, on medications that affected heart
rate, NPO, and the fewer number of X-rays were taken.
The more the infants were talked to without touch,
talked over with touch, and talked over without touch, and
the more total touches they received, the fewer number of
days they were on antibiotics.

The more the medical care

providers engaged in tactile interaction and the longer the
interaction time, the fewer days the infants were
hospitalized, on a ventilator, at CHI 4, at CHI 3, in an
open bed, on antibiotics, on medications that affected heart
rate, NPO, and the fewer number of X-rays were taken.
Research Question Three
R3:

What is the relationship between (a) verbal and tactile

stimulation from medical care providers and (b) changes in
physiological parameters of the patients?
Medical Only
The third research question is presented after the
first question because it also addressed the relationship
between the verbal and tactile stimulation from medical care
providers and the infants' physiological reactions to the
stimulations.
More specifically, the third research question asked
whether there was a relationship between verbal and tactile
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stimulations from medical care providers to the infants and
changes in the infants' heart rate and oxygen saturation
levels.

The results of the Pearson Product Moment

Correlations for the medical care providers are presented in
Table 3.7.
The results indicated moderate inverse relationships
between tactile and total interaction time and end
saturation levels.

The lower the end saturation levels, the

more the medical care providers had engaged in tactile
interaction and the longer the and total interaction times.
However, Pearson Product Moment Correlations revealed no
significant results for heart rate and oxygen saturation
changes.
Research Question Two
R2:

What is the relationship between (a) verbal and tactile

stimulation from non-medical care providers to patients and
(b) speed of recovery of the patient?
Research Question Four
R4: What is the relationship between (a) verbal and tactile
stimulation from non-medical care providers and (b) changes
in physiological parameters of the patient?
Non-Medical Only
As with the medical interactions, the research
questions addressing non-medical interactants will be
discussed together.

See table 3.1 for an explanation of the

parameters used to define recovery.
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There were only three significant results for Pearson
Product Moment Correlations in the data analysis for
questions two and four concerning non-medical care
providers.

Due the infrequency of significance in this set

of analyses, the few significant results will not be
reported in order to avoid drawing misleading conclusions
due to experiment wise error.
ANALYSIS OF INTERACTIONS
Pearson Product Moment Correlations were also conducted
on the recorded interactions before they were sorted and
averaged for each patient.

Table 3.8 provides a key for

interpreting Tables 3.9, 3.10, and 3.11.

Table 3.9 provides

the results for the interactions regardless of with the
interactant was a member of the medical staff or a non
medical interactant.

Table 3.10 lists the results for just

the medical interactants.

Table 3.11 lists the results for

those interactions involving both a medical and non-medical
interactant.
Combined Interactants
As indicated in Table 3.9, the results reveal small,
inverse relationships between talking to the infant with
touch, talking over the infant with touch, tactile
interaction time, and total interaction time with the oxygen
saturation levels at the end of the interactions.
Medical-Only Interactants
As indicated in Table 3.10, the results reveal small,
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inverse relationships between talking to the infants with
touch, talking over the infants with touch, tactile
interaction time, and total interaction time with the oxygen
saturation levels at the end of the interactions.
Medical/Non-Medical Interactants
As indicated in Table 3.11, the results reveal small,
inverse relationships between tactile interaction time and
total interaction time with the oxygen saturation levels at
the end of the interactions.
Non-Medical-Only Interactants
Pearson Product Moment Correlations revealed no
significant results between the independent variables and
the infants' physiological reactions to the stimulations.
NICP SCANS
Every half hour the researchers had scanned the NICU to
record the frequency of interactions taking place with
participating patients.

Evaluation of the data from these

periodic scans of the NICU indicated that the representation
obtained by the interactions analyzed and reported herein
were indeed reflective of the frequency of the interaction
that was present in the NICU.
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Table 3.8
Key to Tables 3.9 - 3.10 - 3.11
Pearson Product Moment Correlations For All Interactions
Tables 3.9 through 3.11 contain the results from the Pearson
Product Moment Correlations conducted on all the recorded
interactions.
The correlations assessed the relationship
between the independent stimulation variables and the
physiological reactions of the patients to the stimulations.
Independent Variables
TTWT =
TTWOT =
TOWT =
TOWOT =
TT =
TTIME =
TOTIME =

Talking to the infant with touch
Talking to the infant without touch
Talking over the infant with touch
Talking over the infant without touch
Total number of touches
Total tactile interaction time
Total interaction time

Dependent Variables
BHRT =
EHRT =
BOSAT =

Heart rate at the beginning of the interaction
Heart rate at the end of the interaction
Oxygen saturation level at the beginning of the
interaction
EOSAT =
Oxygen saturation level at the end of the
interaction
HRCH =
Heart rate change
SATCH =
Oxygen saturation change
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Tabla 3.9
CORRELATIONS - COMBINED INTERACTIONS
KEY:
PROBABILITY LEVEL: FIRST « LISTED
r VALVE: SECOND t LISTED
TTWT

TTWOT

TOWT

TOWOT

TT

TTIME

TOTIME

BHRT
EHRT
BOSAT
EOSAT

.0 1 -2 3

.0 1 -.2 1

HRCH
SATCH

DEGREES OF FREEDOM:
TTWT & TOWT - 820
TTIME - 819
TOTIME « 818
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.0 1

- .3 1

.0 1 - .2 9

T a b le 3 .1 0
CORRELATIONS - MEDICAL ONLY INTERACTIONS
KEY:
PROBABILITY LEVEL: FIRST # LISTED
r VALUE:
SECOND # LISTED
TTWT

TTWOT

TOWT

TOWOT

TT

TTIME

TOTIME

.0 1 - . 3 1

.0 1 - .2 8

BHRT
EHRT
BOSAT
EOSAT

.0 1 - 2 2

.0 1 - .2 3

HRCH
SATCH
DEGREES OF FREEDOM:
TTWT & TOWT = 741
TTIME & TOTIME = 7 40

9.7

Tabla 3.11
CORRELATIONS - MEDICAL/NON-MEDICAL INTERACTIONS
KEY:
PROBABILITY LEVEL:
FIRST # LISTED
r VALUE:
SECOND # LISTED
TTWT

TTWOT

TOWT

TOWOT

TT

TTIME

TOTIME

BHRT
EHRT
BOS AT
.0 1

EOSAT
HRCH
SAT OH

DEGREES OF FREEDOM:
TTIME = 5 5
TOTIME = 54

.9 8

- .3 6

.0 1 -.3 4

Chapter IV:

DISCUSSION

The purpose of this study was to examine the
relationship between verbal and tactile stimulations from
medical and non-medical care providers to premature infants
and both the infants' immediate physiological responses and
the infants' recovery.

Data were collected for 25 premature

infants between 26 and 38 weeks gestational age and weighing
over 1,000 grams.

Data were collected daily for a four

month period, and then analyzed through regression analysis,
Pearson Product Moment Correlations and partial
correlations.
Independent variables included the total number of
tactile stimulations; the total tactile interaction time;
the total interaction time; the total number of auditory
stimulations directed to the infant while the care provider
touched the infant; the total number of auditory
stimulations directed to the infant while the care provider
did not touch the infant; the total number of auditory
stimulations not directed to the infant while the care
provider touched the infant; the total number of auditory
stimulations directed over the infant and without tactile
stimulation from the care provider; and the nature of the
interaction (medical/non-medical).
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Dependent variables included heart rate and oxygenation
levels as measures of immediate physiological responses to
stimulations.

Other dependent variables included speed of

recovery as defined by the number of days at each CHI level,
the number of days at each feeding level, the number of days
at each respiratory level, the number of days on
antibiotics, the number of days at each bed level, the
number of days on sedatives, the number of days on medicines
that affected heart rate, frequency of diagnostic tests, the
number of intraventricular hemorrhages, and the total length
of stay.
Other variables recorded included who the interactant
was (i.e., parents, nurses, physicians, technicians,
relatives, volunteers), the gender of each interactant,
whether the stimulation was painful or not, and on what
shift each interaction occurred.

Although these variables

were recorded, they were not needed to answer the research
questions.

Future analyses of the data may include these

variables for analysis.
In order to fully understand the interpretation of
these results and their implications for the neonatal
intensive care and future research, one must understand the
nature of the interactions that took place in this
particular NICU and the general dynamics of intensive care.
One striking characteristic of the interactions was
the consistency that was apparent in the kinds of
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interactions that took place involving the medical
personnel.

Although the nurses and respiratory therapists

had their own individual communicative style, their jobs
dictated a great deal of similarity, which translated into
consistency of care for the patients.

The techniques of the

routine medical procedures became almost predictable no
matter who was involved in the interaction.
This consistency is not an unusual characteristic of
intensive care, because the NICU staff strive for
consistency in order to aid the recovery of the infant.

The

important implication of this consistency for the
interpretation of the results is that the prevalence of the
consistency in interactions adds to the validity of
interpreting the medical interactions and non-medical
interactions in isolation from one another.
General Interpretations
The results of the study indicated moderate inverse
relationships between the independent variables of talking
to the infant with touch, talking over the infant with
touch, tactile interaction time, and total interaction time
with the end physiological measures and many of the recovery
measures for the combined and medical-only interaction
analyses.
The results of this study are consistent with the
general direction and findings of the past research, which
have indicated positive effects of tactile stimulation on
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cognitive development (Barnard & Bee, 1983), on increased
parental attachment (Anisfeld, 1990), weight gain, time
spent awake, maturity level, and early discharge from the
hospital (Schanberg & Field, 1987).
As Schanberg & Field (1987) found, tactile stimulation
has positive effects on such recovery measures as the number
of days hospitalized.

This study has more thoroughly

examined recovery by focusing on intermediate parameters,
which not only include length of stay, but also include
progressive measures that allow the researcher to follow
more closely the recovery of the patient.

Researchers can

be encouraged by the results of this study and should
consider further investigation of the impact of stimulation,
in particular tactile stimulation, on premature infants.
Combined Interactions
In order to understand the impact of verbal and tactile
stimulations from medical and non-medical interactants, the
researcher included all interactants regardless of whether
they were medical personnel or non-medical interactants, in
the initial analyses.

These analyses included regression

analysis, Pearson Product Moment Correlations, and partial
correlations.
The results of the regression analyses did not show any
meaningful significant findings.

The results of the Pearson

Product Moment Correlations reveal some interesting
correlations between the independent variables and some of
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the dependent variables.

Although not reported, the results

of the partial correlations indicate significant
correlations between the independent and dependent variables
when controlling for possible confounding variables.

The

partial correlations were conducted to see if potentially
confounding variables biased the results.

Since the

frequency of significant results did not decrease in the
partial correlations, we will concentrate on the findings of
the zero order correlations reported and discussed.
Physiological Parameters With Recovery Measures
The results of Pearson Product Moment Correlations
indicated moderate inverse relationships between talking to
the infants with touch, tactile interaction time, and total
interaction time with the oxygen saturation level at the end
of the interaction.

This means that the more the infants

were stimulated with touch and the lower the oxygen
saturation reading was at the end of the interaction.
Interestingly, the independent variable talking over
the infant with touch was moderately, inversely related to
the heart rate at the end of the interaction.

These results

support previous research which suggests that tactile and
verbal stimulation have an immediate impact on physiological
reactions (Gottfried, 1981; Anand & Hickey, 1987,'Jones &
Thomas, 1989; Wyly & Allen, 1990).
However, it is difficult to offer any meaningful
interpretations of the effects of these stimulations on the
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infants' physiological reactions (heart rate & oxygen
saturations) because the nature of the effect depends upon
the heart rate and oxygen saturation changes from the
beginning heart rate and oxygenation readings to the end
readings.

The analyses revealed no significant findings for

heart rate and oxygen saturation changes.
Although it is difficult to offer any meaningful
interpretation of the results of the stimulation on the
physiological reactions of the infants, it must be noted
that the NICU staff used tactile stimulation as a first line
measure to treat apnea and bradycardia.

Apnea is the

cessation of breathing and bradycardia is a condition of
abnormally low heart rate.
If an infant experienced a bradycardia, an NICU staff
member would immediately begin tactile stimulation.

This

would imply that the NICU staff regard tactile stimulation
as a positive intervention.

This means that the more the

infant was touched, the higher the heart rate was raised and
the more the infant was out of danger of a cardiac arrest.
Although, the data analysis showed no significant
correlations for heart rate and saturation changes, the
researcher can

offer testimony through repeated observation

of the positive impact the tactile stimulations had during
an episodes of bradycardia and apnea.
Future research should consider the study of oxygen
saturations and heart rate, as well as carbon dioxide levels
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as indicators of physiological responses of premature
infants in an NICU.

It would have been beneficial to use

the carbon dioxide readings from transcend monitors along
with the oxygen saturations and the heart rate because the
carbon dioxide levels would have provided another measure of
the physiological reactions of the infants to the
stimulations.
There were two reasons why carbon dioxide levels were
not used in the data collection.

The first reason was one

of human error, in that researcher did not think of it when
designing the study, nor was it recommended by the
neonatalogists during the design period.

The second reason

why carbon dioxide levels were not included was because the
transcend monitors only give readings of carbon dioxide
trends and not precise levels.

The latter information was

obtained from the NICU staff several days into the data
collection period.
Combined Interactions - IVs With Physiological Measures
Pearson Product Moment Correlations were conducted on
all the interactions before they were sorted and averaged
for each patient.

When analyzing all the interactions

regardless of who the interactant was, they revealed small,
inverse correlations between the independent variables of
talking to and over the infant with touch, tactile
interaction time, and total interaction time and the oxygen
saturation level at the end of the interaction.
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As with the

recovery measures, heart rate and saturation changes were
not significant on the interactions as a whole.

As stated

above, these results support the past research, which has
indicated immediate physiological responses to tactile
stimulation.
Recovery Measures
As indicated in Table 3.6, the independent variables of
talking to the infant with touch, talking over the infant
with touch, tactile interaction time, and total interaction
time were significantly correlated with many of the same
physiological and recovery measures.

Although the

independent variables, talking to the infant without touch,
and talking over the infant without touch also were
significantly correlated with the dependent variable of
number of days on antibiotics, these independent variables
did not appear to have any substantial impact on the
recovery of the infant because the number of days on
antibiotics did not contribute to the research as a
meaningful recovery measures.
Typically, the neonatalogists would automatically
prescribe antibiotics for every infant for a standard number
of days upon the infants' admittance.

These standard

prescription regimens usually entailed three, seven, or 10
day cycles.

When the researcher collected the recovery data

from the medical records, she discovered that in no
instances did the physicians change the original antibiotic
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order except to continue the antibiotic treatment.
Therefore, the number of days on antibiotics did not serve
well as a measure of progress.
Another possible explanation for why the variables
talking to the infant without touch and talking over the
infant without touch were not significant is because it
appears that tactile stimulation is what has the most impact
on the physiological readings and the progress of the
recovery; therefore, regardless of the verbalizations to or
over the infant, these variables did not affect immediate
physiological responses or recovery.
Another interesting aspect of these results is the fact
that the independent variables of talking to the infant with
touch, talking over the infant with touch, tactile time, and
total interaction time were significantly correlated with
the recovery measures that were indications of the patients1
progress when the infants were in an "unstable condition".
For instance the number of days on a ventilator, the
number of days at CHI4 and CHI3, the number of days in an
open bed, the number of days NPO, the number of days on NGOG
feeds, and the total number of X-rays taken are all recovery
parameters associated with an infant who is in a medically
"unstable" condition.

These parameters also coincide

closely with one another.

For instance, if an infant is on

a ventilator, he/she is also NPO and at CHI4 at the same
time; therefore, it was not surprising to learn that these
107

variables were all significantly correlated with the
independent variables.
As the infant progresses through recovery, the infant
will graduate to lower CHI levels, an open crib, will be
able to self-support breathing, have fewer X-rays, and eat
from a bottle.

These results imply that tactile stimulation

had the most impact when the infants' condition was the most
unstable.

In speculating on these findings, the researcher

suggests that the infants may be more sensitive in their
discrimination of the tactile stimulation when they are in a
more critical condition.
One possible reason for this is their prematurity.
Unlike full-term infants, premature infants' vital systems
are not ready to cope with external stimuli.

Another

possible reason is that when human beings are sick, their
systems are not operating normally, and they may become more
sensitive to stimuli that they normally would not notice.
Through discussion with the NICU staff and observation
of the staff's interactions with "critical" infants, the
researcher observed a common belief that because the
"critical infants" were frequently interacted with and these
interactions usually entailed some medical procedure,
"critical" infants should not be stimulated anymore than
what is necessary.

At times, screens were placed around

infants' beds that instructed staff to stimulate the infants
only when necessary; therefore, it was probable that many
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received minimal "social" interaction, and any "social"
interaction they received probably came from non-medical
interactants.
In reviewing the frequency data, it is obvious that
there were very few strictly "social" interactions.

Seven

hundred and sixty four of the interactions were categorized
as medical, 62 as non-medical (social), and only 20 were a
combination of medical and non-medical interactions.
Seven hundred and eighty five of the 846 analyzed
interactions involved only medical personal and 764 of the
interactions were categorized as strictly medical.

This

would imply that the other 21 interactions involving medical
personnel were either social or a combination of medical and
non-medical (social).
There appears to be minimal social interaction from
the medical care providers with the infants.

The next

question is why there are so few "social" interactions.

One

explanation might be the lack of time to socially interact
with the infants.

Another possibility is the so called

espoused "critical condition" theory in use that suggests
minimal stimulation of critically ill infants.

Another

possible explanation might be that when there is time to
"socially" interact with the infants, they are resting and
that the infants need many hours of sleep in order to grow.
No matter what the reason for the infrequency of the social
interaction, it appears that "social" interaction is the
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exception and not the rule.
Because the results of this study indicate that the
stimulation had positive effects on the recovery of the
infants, particularly during these ’’critical” stages, the
researcher suggests further investigation to control for
this sub-population, and to closely monitor the types of
tactile stimulation administered to the infants, as well as
the nature of the interactions, in order to more fully
understand the effects of the stimulations.

Full

interpretation of these results is impossible at this time
because of the exploratory nature of the study, but the
results are encouraging and require further investigation.
What is also intriguing about these "touch” variables
is the fact that the total number of touches in an
interaction did not have any significant impact on the
infants' immediate physiological responses to the
stimulation nor their recovery, but the longer the tactile
and total interaction times, the faster the infants
recovered.
This finding raises some interesting questions for
future research on the nature and kinds of touches
administered to premature infants.

The researchers did

observe some distinct differences in touch, but did not
record them because this study was not designed to code
different kinds of touches.

The touches varied from short

stroking to patting to rubbing to constant and lengthy
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holding of the infants.

The more critical the infants'

condition the shorter the touches were; however, when the
infants were more stable, they were held or rubbed for
longer periods of time.

Suggestions for future research

concerning types of touches are discussed in a separate
section.
Another interesting finding concerning the "critical"
condition interactions between medical and non-medical
interactants and the infants developed in analyzing the
number of days the infants remained NPO.

After spending

everyday in the NICU for four months, the researcher
observed some similar patterns of behavior from staff and
parents.

In particular, many of the parents became fixated

with idea of whether or not their infant was able to eat.
This is a natural concern since weight gain in premature
infants is vital to recovery.
Interesting is the fact that the results indicated the
strongest correlations across the four significant
independent variables (talking to the infant with touch,
talking over the infant with touch, tactile time, total
interaction time) with the number of the days the infant was
NPO.

These results indicate that the more the infants were

stimulated, the fewer number of days they were kept NPO.
The implication is that medical and non-medical interactants
can influence one of the basic steps to recovery.
Finally, the results showed moderate, inverse
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correlations between talking to the infant with touch,
talking over the infant with touch, tactile time, and total
interaction time and the number of days hospitalized.

This

indicates that the more the infants were stimulated, the
fewer days they were hospitalized.

Although there are many

contributing factors to the recovery of these premature
infants, researchers can be encouraged by these results, and
in light of the results more research is warranted in order
to further investigate this relationship.
MEDICAL INTERACTANTS ONLY
Research Questions One and Three
Research questions one and three addressed the
relationship between verbal and tactile stimulations from
medical care providers and the infants' physiological
reactions and recovery.

The results of Pearson Product

Moment Correlations indicated some moderate inverse
relationships between the independent variables, talking to
the infant with touch, tactile interaction time, and total
interaction time with some of the dependent variables.
Since 785 of the 846 interactions analyzed involved only
medical personnel, these results have significant
implications for the interpretations.
Physiological Parameters With Recovery Measures
In contrast to the combined interactions, the only
independent variables significantly correlated with the
immediate physiological parameters were tactile time and
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total interaction time.

Both of these variables were

inversely related to the end saturation level.

As stated

above in the combined interaction section, no meaningful
interpretations of these results can be offered because only
the reading at the end of the interaction was significant.
These "change” scores from the beginning to the end of the
interaction for heart rate and oxygen saturations were not
significantly correlated with the independent variables for
the regression analyses or the Pearson Product Moment
Correlations.

The results do support previous findings

which have suggested that the stimulations illicit immediate
physiological reactions.
Medical Only Interactions With Physiological Measures
Pearson Product Moment Correlations were used to
analyze all the interactions before they were sorted by
patient and averaged for the effects of the independent
variables on the physiological reactions of the infants.
When analyzing only those interactions that involved only
medical personnel, the results revealed small, inverse
relationships between talking to and over the infants with
touch, tactile interaction time, and total interaction time
with the end oxygen saturation levels, but not with heart
rate and oxygen saturation changes.

Again, the only

meaningful interpretation the researcher has for these
results is to say that they support previous research that
indicates that humans respond immediately to stimulation.
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Medical/Non-Medical Interactions With Physiological Measures
As stated in the above sub-section, zero-order
correlations were conducted on the interactions before they
were sorted by patient and averaged.

The correlations for

those interactions involving both medical and non-medical
interactants revealed small, inverse relationships between
tactile interaction time and total interaction with the
oxygen saturation level at the end of the interaction, but
not with heart rate and saturation changes.
Recovery Measures
Contrary to the combined interactions, the independent
variable, talking over the infant with touch was not
significantly correlated with any of the dependent
variables, except for the number of days on antibiotics.
This finding is of particular interest because the
researcher observed many of the interactions involving
medical personnel also involved a high frequency of talking
over the infant with and without touch.
It would also suggest that because the combined
interactions included non-medical interactants, and because
the medical interactant analyses were not significant, then
possibly the combined interactions were significant because
of the non-medical interactants.

However, in isolating the

non-medical interactant interactions for analysis, the
results also were not significant for the variable talking
over the infant with touch; therefore, the results suggest
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that, due to a decrease in the number of interactions
analyzed in the medical-only interactions, statistical power
was too low to reveal any possibly significant
relationships.
As with the combined interactions, the significant
correlations corresponded to the recovery parameters
associated with the "critical" stages of recovery, and
included the number of days hospitalized, the number of the
days on a ventilator, the number of days at CHI4 and CHI3,
the number of days in an open bed, and the number of days
NPO.

Unlike the combined interactions, the variable

talking to the infant with touch did not correlate with the
number of days the infant was on a ventilator, at CHI3 or on
NGOG feeds.

However, since the variable was significantly

correlated with other dependent measures that corresponded
to this "critical" stage, such as the number of days at
CHI4, in an open bed, and NPO, the results suggest similar
interpretations as the combined interactions.

This

interpretation is that the tactile stimulations have the
most impact on the recovery of the infants during their
"critical" condition stages.

As suggested before, the

possibility exists that the infants are most sensitive to
the tactile stimulations during these stages due to their
condition.
As with the combined interactions, the total number of
touches did not correlate with any of the dependent recovery
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variables except for the number of days on antibiotics.
Since the tactile interaction time significantly correlated
with many of the dependent recovery variables, the length of
tactile interaction time in a given interaction has the most
impact on recovery with medical personnel.

This was also

the case with the combined interactions, regardless of the
number of touches involved in the interaction.
Similar to the combined interactions, the results
indicated that the strongest correlations across the
significant independent variables (talking to the infant
with touch, tactile time, and total interaction time)
occurred with the number of days the infants remained NPO.
These results suggest that medical care providers can
positively impact one of the basic recovery steps.
Although the sizes of the correlations were only
moderate, the results did indicate that talking to the
infant with touch, tactile interaction time, and total
interaction time were inversely related to the number of
days hospitalized, which is probably the most direct
indication of recovery of all the variables examined.
This result should encourage future researchers to
further examine the impact of touch on recovery.

Since the

ultimate goal of medicine is recovery and discharge from the
hospital, and because these results as well as others
suggest a direct correlation between nonverbal communicative
behaviors such as touch and early discharge, communication
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researchers need to investigate the role of touch in
recovery under more controlled circumstances.
In conclusion to this section, there were similarities
between the combined interactions and the medical personnel
only interactions because many of the interactions in the
combined interaction analyses involved only medical
personnel, as indicated above; therefore, the consistency
between results is not surprising.

However, the reader

should note the differences between the analyses.
One important difference was is the size of the
correlation coefficients.

The coefficients were slightly,

but noticeably, larger in the combined interactions.
Secondly, the independent variable, talking over the infant
with touch was not significantly correlated to the dependent
variables in the medical-only interactions, but correlated
significantly with several of them in the combined
interactions.

Finally, the dependent variable, NGOG feeds,

was significantly correlated with four of the independent
variables in the overall interactions, but did not
significantly correlate with any of the independent
variables in the medical-only interactions.
One possible reason why the variable talking over the
infant with touch was not significant in the interactions
involving only medical personnel was that there were 61
fewer interactions analyzed in the interactions with medical
personnel, which may have affected the power of analyses.
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NON-MEDICAL INTERACTANTS ONLY
Research Questions Two and Four
Research questions two and four addressed the
relationship between verbal and tactile stimulations from
non-medical care providers to the premature infants and the
infants' physiological reactions to the stimulations along
with their recovery.

As stated in the previous chapter,

there were only three significant results for the
interactions involving only non-medical interactants.
results will not be considered meaningful.

These

However, the

researcher recommends that future research continue to study
non-medical interactants in order to attempt a comparison to
the findings of this study.
One possible explanation for the lack of significant
results in the Pearson Product Moment Correlation analysis
was the infrequency of recorded interactions involving only
non-medical interactants.

There were only 27 out of 846

interactions that were analyzed involving only non-medical
interactants.

One might infer that few interactions

involving only non-medical interactants take place in the
NICU.

Such a conclusion, however, might be misleading since

only time frames were sampled for observation.

It is

possible that the researcher missed the recording of some
interactions involving only non-medical interactants due the
selection of a particular time frame on a particular day.
However, based on the many hours of observation, it does
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appear that many more interactions do occur with only
medical personnel.

Another possible explanation would be

the lack of power of the analyses with only 27 interactions
examined.
Limitations
The most obvious limitation to any field study is the
lack of control of the treatment variables and research
conditions.

However, since this study was an exploratory

attempt to understand the relationship between the verbal
and tactile stimulations from care providers and the impact
on the recovery of the infants, it is hoped that these
findings have some value even in light of the lack of
control over conditions.

This study has provided an

understanding of the size and direction of the relationship
between verbal and tactile stimulations and recovery.
One uncontrollable limitation to the study, but a
factor that always affects the analyses, is the size of the
sample.

Four months was not enough time to adequately gain

a large enough sample or an equal sample size in each
gestational age range.

Since the results indicated some

interesting findings for infants in "critical" conditions,
it would have been beneficial to have more infants in the
24-28 week gestational age range, because the more premature
the infant, the more critical the condition.

This is not to

imply that gestational age is the only factor affecting the
severity level of the patients' condition, but future
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researchers could target a younger gestational age range as
one means to obtaining critically ill infants.
Although sufficient for this study, a second limitation
was the number of hours observed by the researchers.

A

research team would have been ideal for this type of data
collection in order to cover more time periods.

The

researchers would have been able to control for time
sampling more scientifically if they would have randomly
sampled time frames for each day.

However, with only two

researchers it would have been very difficult to meet the
demands of a random list.
Even though the "talk-over" variables were not
significant, another limitation to the study was the
conversations between researchers and the staff during
recorded interactions.

Since the primary researcher knew

the staff members before the initiation of the study, and
because both researchers were attempting to cooperate with
the staff, answer their questions, and make them feel at
ease, the possibility exists that the presence of the
researchers added to the number of "talk-overs".
The researchers made an attempt to contribute to these
conversations as little as possible, and are hopeful that
they did not contaminate the data.

The reader should also

note that the frequency of "talk-overs" would probably have
been about the same regardless of the researchers1 presence
because the NICU staff tend to talk to whomever is present.
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A third limitation was the varying severity level of
each infant's condition upon admittance.

For example, some

of the sample were admitted on ventilators, while others
were in some respiratory distress, but were not in as severe
a condition.

Although the researchers wanted infants in

different gestational age ranges included in the study since
it was exploratory, the tracking of recovery is more
difficult, and the varying severity levels becomes a
possible confounding variable.

As mentioned in the

beginning of this chapter, partial correlations were
conducted controlling for possible confounding variables,
including gestational age and CHI levels, which are only two
factors that affect the severity of the patients' condition.
The results of the partial correlations indicated more
significance than the zero-order correlations; therefore, it
is likely that the results were not confounded.
As noted above, if the researcher had been able to
include more infants in each gestational age range, as well
as having an equal number of each sex, race, and socialeconomic, and prenatal care sub-samples, then sub-analyses
could have been run comparing the different groups.
A fourth limitation to the study involved lack of
control from researchers over the confounding variables in
this study.

For instance the NICU staff's intervention with

the oxygen percentage levels was one such possible
confounding variable.

As stated in Chapter 2, the staff
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would increase the infants' oxygen percentage after an
interaction began, which subsequently affected the oxygen
saturation level at the end of the interaction, so that many
times the saturation level would be higher because of the
increase in oxygen.
As stated above, this was an exploratory study which
attempted to capture the naturally occurring interactions in
a neonatal intensive unit, and because of this fact it is
hoped that the limitations, although of importance and of
consideration for future research, do not completely
invalidate the reported findings.
Future Research
After considering the findings of this study, there are
many directions for future research.

The first

consideration would be further analysis of the already
collected data.

Although not reported in the findings,

partial correlations were conducted controlling for various
variables with significant results.

Future research should

first consider exhausting the possibilities of this data
set.
As mentioned above, future researchers should consider
isolating the touch variables and categorizing them in a new
system.

One possibility is to continue to count and time

the tactile stimulation, but also consider categorizing the
tactile stimulation by type of touch, as well as who is
administering the touch.

Observation revealed longer
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tactile interactions, more rubbing and stroking between
medical and non-medical interactants and the infants when
the infants were in "stable" conditions (open crib, CHI2, PO
feeds).
Future researchers should also recruit equal numbers
and larger numbers of infants in the same gestational age
range in order to run in-group and between-group
comparisons, especially in the younger gestational age
ranges where infants are generally in "critical" condition.
Another possibility for future research is to change
the design of the study.

Obviously for ethical reasons,

touch could not be withheld from the infants, but more touch
could be arranged for the infants in varying quantities and
types with varying interactants (male, female, medical, non
medical) .
For instance, arrangements could possibly be made for
medical personnel to engage in more "social" touches with
the infants during their "critical" condition stages, such
as stroking or rubbing their backs, heads, and limbs and
even letting the infants hold their fingers with absolutely
no medical intervention taking place.

If the infants were

stable enough to be held, parents could also be assigned a
certain number of hours to hold them.

One possible

difficulty with this suggestion is the fact that premature
infants have problems maintaining sufficient body
temperatures; therefore, extra holding hours may not be
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possible while the infants are too small to maintain their
body temperature.
The NICU staff attempt to assist the infants' inability
to maintain proper body temperatures by using different bed
types, which are equipped with different heating elements.
Graduating to each bed level is a sign of progress. The more
mature the infants, the more they are placed in open cribs,
where the possibility for increased tactile interaction is
easier to manage.
Another suggestion for future research would be to vary
the types and number of touches as suggested above, while
looking at physiological and recovery measures along with
long-term speech and motor development measures.

There was

not enough time to do these types of long-term follow-up
studies in the present study.
To further investigate the effects of sound on the
infants' recovery, future researchers could isolate
participating infants and introduce controlled varying
levels of sound, whether they be verbalizations or noise, to
measure impact on the physiological reactions and recovery
of the infants.
A variation to the any of the above stated research
suggestions is to limit the sample to younger gestational
ages in order to further investigate the findings in this
study.

This is not to imply that gestational age is the

only factor that affects the severity of the infants'
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conditions, but generally speaking, the younger the
gestational age, usually the more severe the infants’
conditions.
Finally, in light of the findings, it would also be
interesting to take the original design and apply it in the
same context, but with an older sample.

It might be

possible to use a sample of toddlers to investigate if the
results would be similar to the present findings, and to
further investigate the verbalizations with a sample who
have some cognitive awareness of language.
The present findings have given researchers several new
directions in which to examine the relationship between
touch and recovery.

Since the verbalizations did not appear

to have much impact on the present findings, future
researchers should concentrate on studying the complexities
of touch in the NICU on a more comprehensive level.
In light of all the findings, the limitations, and the
possibilities for future research, I believe that this study
supports a pragmatic conceptualization of communication.
Tactile stimulation does not have symbolic meaning for
premature infants as it does for adult patients, but it
still functions as a nurturing effect that supports a
pragmatic perspective of communication, where researchers
are able to isolate the effects of behavior on subsequent
behavior (Watzlawicle, Beavin, & Jackson, 1967) without
having to control for symbolic interpretations that adult
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patients would assign to the touches.

In essence, this

study has enabled researchers to control for the potentially
confounding variable of interpretations and allowed the
examination of touch in its most basic form.
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APPENDIX A
CHILDREN'S MEDICAL CENTER
DAYTON, OHIO
RESEARCH INVOLVING HUMAN PARTICIPANTS
AUTHORIZATION TO PARTICIPATE AS A PARTICIPANT IN RESEARCH
Interpersonal Communication From Care Providers In A NICU
And Its Effects On Medical Outcomes
We are inviting your child to participate in a study of
interpersonal communication and its effects upon speed of
recovery. This involves observation of your child’s behavior
while he/she is interacted with by the nurses and other care
providers in the hospital. No contact will occur between your
child and the researchers. Your child's vital signs will be
recorded during the medical/non-medical interactions.
This
will include heart rate, respiratory rate, blood pressure, and
oxygenation levels.
These readings will be taken from the
monitors that are already at your child's bedside. No extra
medical procedures will have to be completed in order to take
your child's vital signs.
There will be no discomfort to your child and your child's
participation is requested only for the time that she/he
remains a patient in the Neonatal Intensive Care Unit at The
Children's Medical Center.
He/She will not be observed
everyday, but periodically during her/his stay.
There are no risks involved in participating.
No standard
treatment will be withheld from your child by participating
in the study.
The benefits of your child's participation
include helping communication researchers better understand
the role of communication in helping patients recover from
illnesses.
Any information obtained in connection with this study will
remain confidential and will not identify your child through
publication or document unless your permission is obtained.
There is no special compensation for participation in this
study other than knowing that you and your child are advancing
knowledge in both communication and medical research.
Your
decision to participate will not affect your child's
opportunity for treatment or your future relations with The
Children's Medical Center. If you decide to become a part of
the study, you may withdraw your child's participation at
anytime without prejudice.
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Please feel free to ask the researchers any questions you have
about the study at anytime.
You may contact us, Cathy Gillotti & Dr. Teresa Thompson, here
at The Children's Medical Center, 226-8415, or at University
of Dayton, 229-2380 at anytime. We will be happy to answer
any additional questions.
You will be given a copy of this
form to keep.
You are making a decision whether you do or do not choose to
participate.
Your signature indicates that you fully
understand the information provided above and have decided for
your child to participate in this study.
General CMC Liability Statement
The Childrens' Medical Center staff will provide medical
treatment in the unlikely event of physical injury resulting
from these research procedures and additional care in
accordance with clinical need.
Compensation will not be
provided to anyone who is injured while participating in this
research program.

_____ Signature of Parent/Guardian
Participant

Date

Time

Witness to Signature

Investigator(s) Signature(s)
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Relationship to

Appendix B
Letter to Parents

Dear NICU Parents:
My name is Cathy Gillotti, and I am a graduate teaching
assistant at the University of Dayton in the Department of
Communication. I am working on my Master's Degree in Health
Care Communication.
As part of my program, I am conducting
research in the NICU at The Children's Medical Center. I have
worked in the NICU at CMC for a year and a half as a unit
clerk, and, prior to this, I worked three and half years in
Medical Records as a medical records clerk.
I am contacting you about my study, because I would like your
baby to participate in the research. What this would involve
is allowing myself and another researcher, Dr. Teresa
Thompson, to observe your baby while he/she is a patient in
the NICU at CMC. What the study is about is the effects of
speech and touch on the recovery of neonatal patients.
We
would not touch or talk to your baby. We would only observe
your baby when he/she is communicated with by the nurses,
doctors, and other visitors.
I have received permission to
conduct the study from the neonatalogists, Drs. Neal
Guttenberg, Jeff Pietz, and Jeff Loughead, and the Internal
Review Board of The Children's Medical Center.
I also need your written permission to observe your baby
because I will need to look at your baby's medical record.
The information I need off the medical record includes things
that will help me observe the progress of your baby.
These
things include how many days your baby is hospitalized, how
much your baby weighs, how often your baby has lab work done,
how often your baby's vital signs are taken, your baby's heart
rate, and how often your baby receives medication.
All
information that I look at from the medical record will be
kept confidential.
What I hope to accomplish through this research is to better
understand the effects of verbal communication and touch on
the recovery of premature newborns. Your baby's participation
will contribute a great deal to our knowledge about
communication and medicine.
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I have a pager so I can be contacted when you arrive at the
NICU, so that I may speak to you about the study in person.
I am trying to meet with parents on their second visit to the
NICU because it is important for me to start the observations
within the first 72 hours of admission in order to follow the
patients throughout their entire hospitalization in the NICU.
The purpose of this letter is to tell you a little bit about
the study and to give you time to think about the information
I have given to you.
My co-researcher, Dr. Teresa Thompson, and I will be the only
people observing the interactions between your baby and the
care providers.
Dr. Thompson has a Ph.D. in Communication.
She is the editor of a national academic journal called Health
Communication. She has completed communication research with
the disabled, and also has conducted research on a kidney
dialysis unit.
I have included two copies of the parental consent form. If
you decide that you would like your baby to participate before
I speak to you in person, please sign both copies of the
consent form, keep one for your records and bring one to the
NICU unit clerks.
If your baby does participate, I will be
happy to send you the results of the study when it is
complete.
We would also be happy to answer any of your questions at any
time. My home phone number is 293-0698 and my office number
is 229-2380 or 229-2028.
The unit clerks and charge nurses
at CMC can also contact me on my pager. Dr. Thompson's home
number is 298-6157 and her office phone number is 229-2379 or
229-2028.
I look forward to meeting you in person.

Sincerely,

Cathy Gillotti
Graduate Teaching Assistant
Department of Communication
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Appendix C
Letter to the NICU Staff
May 17, 1991
Dear NICU Nursing Staff:
In March many of you saw me in the nursery conducting a pilot
study for my master's thesis. The time has come for the real
thing, and I have started my thesis research this week, but
I am experiencing some difficulties in contacting the parents
in order to obtain their consent to observe their baby. When
the NICU receives a call for a run, and the patient meets the
criteria set up for my study, the unit clerks have been
notifying me within the first 24 hours of admission.
What I propose to do with your help is to place an
informational letter, and two copies of the consent form at
the bedside of those patients.
When the father, mother, or
both parents come in for the first visit. I am asking you to
give them the informational letter and consent forms.
On the parents' second visit, could you please call me when
they first arrive in the NICU for the visit, so that I may
meet with them in person to explain the study and ask for
their consent. My beeper number is 443-8279. When I am paged
I will call the nursery to find out which parents are there
and then I will come directly to CMC to obtain their consent.
Some of the parents may have already decided to consent to the
study. If they have, I have asked them to return one copy of
the consent form to the unit clerk desk. There be a manilla
envelope at the desk for the consent forms.
I cannot express enough thanks and appreciation for your
cooperation. It is imperative for me to obtain consent within
the first 48 to 72 hours of admission. If you are unable to
get a hold of me on my pager, my home phone number is 293-0698
and my office numbers are 229-2380 or 229-2028. Thank you in
advance.
Sincerely,
Cathy Gillotti
Graduate Teaching Assistant
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Appendix D
Interaction Coding Form

Date ____________
Time
« Sex M/N INTERACT HR 02 SAT To MZ T

Appendix E
Daily Patient Information Sheet
Date ____________________
1.

Patient Name ___________________________________________

2.

CHI Level

___________________________________________

3.

Bed Type

___________________________________________

4.

Labs (Repeat)___________________________________________

5.

Labs ( 1 ) ___________________________________________

6.

Meds

___________________________________________

7.

Resp.

___________________________________________

8.

Xrays/tests

___________________________________________

9.

F e e d s __________ ________ _________ __ ___________
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Appendix F
CHI LEVEL EXPLANATION KEY
Patient classification System Decision Rules
NICU
Activities of Daily Living

Category I
positioning - routine infant
positioning every 4 hours or
le s s .

Requires routine position changes
every 4 hours. Independent between
positioning interventions.

Category II
positioning - reposition q 2-3
hours. 2-point restraints. •

Therapeutic turning/respositioning
to prevent complications every 2-3
hours. Requires 2-point restraints.

Category III
positioning - reposition q one.
hour with special equipment.

Requires position change every 1
hour to prevent complications.
4-point restraints. Special
equipment such as bill lights, HP
monitor leads, l.V.'s, C.T.'s, and
TCPOj monitor.

Category I
elimination - routine diaper
change 4 x/shift or less; count
all voids/stools; weigh diapers
1-2x/shift; F/C.

Self-explanatory. Foley catheter
or other urinary catheters.

Category II
elimination - routine diaper
change 5-6x/shift; weigh diapers
3-6x/shift; sterna bag emptied
1x/shift.

Self-explanatory.
i
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Appendix F continued

Category I I I
elim ination - Hourly urine out
put v ia urine cup or F/C; in
term itten t cath; weigh diapers
7 or more x /s h if t ; diaper change
7 or more x /s h if t ; stoma bag
emptied 2 or more x /s h if t .

Self-explanatory.

Category I
n u tritio n - Routine b o ttle feed
every 3-4 hours ( le s s than 20
min); NPO.

Self-explanatory.
i s NPO.

P atien t th at

Category I I
n u trition - Problem b o ttle feed
every 3-4 hours (20-35 m in.);
continuous N/G feed; in ter
m ittent N/G every 2-3 hours.

Self-explanatory.

Category I II
n u trition - interm ittent N/G
every 1 hour; p a r tia l PQ/NG
feed; prolonged, problem PO
feed (more than 35 m in .).

Self-exp lanatory.

Category I
hygiene - Routine complete new
born bath; mouth and/or eye
care every 3-4 hours.

Self-explanatory.

Category I I
Presence o f 3 sp e c ia l equipment
items such as b i l l lig h t s , HP
monitor lead s, I .V i's , C .T .'s,
and TCPOg monitor.

hygiene - Complete bath with 3
sp e cia l equipment items; mouth
and/or eye care every 1-2 hrs.
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Appendix F continued

Category I I I
hygiene - M ultiple complete
baths; exten sive bath with
a l l s p e c ia l equipment items.

Requires m ultiple complete baths,
(extreme diaphoresis, draining
wounds). Does not apply for spot
cleansing due to incontinence.
Presence of a l l sp e c ia l equipment
items such as b i l i lig h ts , HP
monitor lead s, I .V .' s , C.T.,'s, &
TCPOg monitor.

Medications
Category I
1. Oral, IM, SQ, PR, g-tube
- 1-3 m eds/shift

Requires medications by m ultiple
routes o f up to 3 /s h if t .

Category II
1. Oral, IM, SQ, PR, g-tube;
4-6 m eds/shift
2. 1-2 peripheral I .V .'s
3. 1-2 I.V .P .B .’s / 1-2 I.V .
meds.
4. TPN/Lipids
5. Central venous lin e
6. Blood product x 1 /s h ift
7 . 1-2 heparin locks flu sh in g and s i t e checks.

Self-explanatory.
Heparin lock intervention/care
must be given during the s h i f t .

Category I I I
1. Oral, IM, SQ, PR, g-tube:
7 or more m eds/shift
2. 3 or more I.V .P .B .’s /3 or
more I.V . m eds/shift
3. 3 or more heparin locks flu sh in g and s i t e checks
4. T itra tio n of medicated
d rip s.
5. Blood products 2 or more
x /s h ift.
6. A r ter ia l lin e s
7 . Oknbillcal venous lin e s .
8. 3 or more peripheral I .V .'s .

Self-exp lan atory. Medicated drips
only to apply fo r p r isco lin e ,
dopamine, In su lin , bicarbonate,
THAM, or prostaglandin.
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Category I
1. TPR q 4 hrs.
2 . Assessments documented q 4 hrs.
3. Monitor equipment adjustments
1 -3 x /s h ift.

V ital sig n s and/or assessments
documented every 4 hours. Assessment
includes p a tien ts co lo r, respiratory
sta tu s, monitor functioning (HP/TCP02).
Required adjustments and/or interven
tio n s in monitoring equipment of up
to 3 tim e s /s h ift to maintain systems
such as lead placement and/or reca
lib r a tio n .

Category II
1.
2.
3.
4.

TPR q 2-3 hours.
B.P. q 8-24 hours.
Assessments documented q 2 hrs.
Monitor equipment adjust
ments 4 -6 x /s h if t.

S elf-exp lan atory. Assessment as des
cribed under Category I . Monitor adjust
ments 4-6 tim e s /s h ift required - lead
placement and/or recalib ration .

Category III
1.
2.
3.
4.

TPR q 1 hr.
B.P. q 2-4 hrs.
Assessments documented q 1 hr.
Monitor equipment adjust
ments 7 or more x /s h if t .

S elf-exp lan atory. Assessment as des
cribed under Category I .

Treatments and/or Procedures
Category I
1. Any minor tr e a t
ments/procedures
taking approx.
2 0 /m in ./sh ift
(to ta l).

1.

Examples o f minor treatments/procedures:

Group o f simple procedures
that may take approx. 20
min: (in to ta l)
o
o
o
o

cord care
c ir c . care
s to o l te stin g
specimen c o lle c t io n /
te stin g
o C&A, SG, chemstrip
te stin g
o anatomical measure
ments (H.C., weight,
h eigh t, e t c .)
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Other simple procedures:
o NP/oral suctioning 0-3
x /s h if t
o any blood specimen c o lle c
tio n 1 -3 x /sh ift by nurse2
o I.V . start (le s s than 20
min.)
o enema x 1 /sh ift
o crede bladder
o b i l l lig h t ap p lication /
maintenance 3 x /s h if t
o wean to open crib;
o w eig h t/iso lette change .
with 1 piece equipment*!
o 1 I.V . lin e change/shift
o dressing changes - le s s
than 20 min.

Appendix F continued
Category n
1. Any moderate tr e a t- 1.
ments/procedures
20-40 m in ./s h ift
(to ta l).

Examples of.moderate treatments/procedures:
o I.V . s ta r ts (taking
o C4A/SG every void
20-40 min.
o trach care 1-2x/
o escort o ff unit
s h if t
(leave patient)
o enemas - 2 or more
o w e ig h t/iso le tte
tim e s /s h ift
change (move to
o s p e c ia l skin care
4 from open bed)
x 1 /s h ift
with 2 pieces
o m ilk/redress 1
equipment*
chest tu b e/sh ift
o blood specimen
o redress 1-2 d r a in s/sh ift
c o lle c tio n 4-6x/
o b i l l lig h t application/m ains h ift (by nurse)
tenance 4 -6 x /sh ift
o iso la tio n - gown
o 2 I.V . lin e changes/shift
4 glove
o measure fluids/replacem ent
o NP/oral suctioning
x 1 /s h ift
4 -6 x /s h ift
o ostomy s it e care 4 bag re
o NG/GT adjustment or
placement
retape/replace
o b is 1-2 x /s h ift
o group of simple procedures
lis t e d under Category I i f
takes 20-40 min.

Category III
1. Any extensive treatm ents/pro
cedures taking more than 40
m in ./sh ift ( t o t a l ) .

1.

Examples o f exten sive trea tments/procedures :
o I.V . s ta r t taking more than 40 min.
o esco rt o f f un it and remain with
p atien t
o w e ig h t/is o le tte change (move to/frcm
open bed) w ith 4-5 pieces equipment*
(on v e n tila to r )
o NP/oral suctioning 7 or more tim es/
s h if t
o a s s i s t with in sertion o fa r te r ia l/
cen tra l venous/chest tubes
o p erito n ea l d ia ly s is
o sp e c ia l skin care 2 or more tim es/
s h if t
o hypothermia correction of T le s s than
36* a x illa r y
o measure fluids/replacem ent more than
2 tim e s /s h ift
o trach care 3
more tim es/sh ift

•S p ecia l equipment such as b i l l lig h ts , HP monitor lea d s, I .V .’s , C .T.’s ,
TCPO2 monitor.
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o b i l l lig h t application/m aintenance
7 or more tim e s/sh ift
o 3 or more lin e ch an ges/sh ift
o a s s is t with blood exchange trans
fusion
o m ilk/redress 2 or more chest tubes
o b is - 3 or more tim e s /s h ift
o group o f procedures lis t e d under
category I i f takes more than 40
min.
o blood specimen c o lle c tio n 7 or
more x /s h if t (by nurse)

1. Any exten sive treatements/
procedures taking more
than 40 m in ./sh ift (to ta l)
(Continued)

Patient/Parent Teaching/Psychosocial Support
Category I
To include OTH, TLC, volunteer
b riefin g A telephone ccnmunicatio n with p a tie n ts/r e fe r r a l cen ters.
Applies to patien t and/or fam ily.

Any teaching or support that
takes le s s than 20 m in/shift
(must be documented)

Category II
Self-exp lanatory.

Any teaching or support that
takes 20-40 m in /sh ift (must
be doc Linented)
Category I I I

S e lf-e x p la n a to ry .

Any teaching or support that
takes more than 40 m in /sh ift
(must be documented)

Category IV
1.

Any patien t who requires a l l in d icators a t le v e l 3 except teaching/
support (ADL's, meds, V .S .'s , treatm ents/procedures).

2.

V.S. and/or assessments documented every 15-45 min. for greater than
4 hours of s h if t .
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Appendix 6
Patient Information
Patient Name _______________________________________________
Parents

_______________________________________________

Addr ess

_______________________________________________

Phone

_______________________________________________

Diagnosis

_______________________________________________

Admit Date

_____________________ Discharge Date _________

Referring Hospital _________________________________________
Insurance __________________________________________________
BD _______________

BW ______________________ G A ________

Maternal Information:
Marital Status _____________________________________
Age _____________________
# of Children ______________________________________
# of Pregnancies ___________________________________
Apgar Scores:
1 Minute _______________________
5 Minute _______________________
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Appendix H
NICU Floor Plan
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